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Plastic sandwich Panels 
Add to’ Truck Payload 
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Why EPON RESINS (or potting: 


4 Good Reasons! 


Outstanding adhesion to metal, glass, plastics 


Excellent dimensional stability 


1. 
2. 
3. High mechanical strength 
4. 


Excellent dielectric properties 


Epon RESINS are preferred for potting, 
laminating, sealing and encapsulating 
because they offer an almost ideal 
combination of electrical and physical 
properties 

Potting and encapsulating. 
Fpon resins have outstanding adhesive 
properties. They form strong bonds to 
metal and glass, provide airtight enclosure 
of delicate components and vacuum tubes 
They also have excellent dimensional sta- 
bility and can withstand solder bath 
temperatures 

Sealing. Enamels and varnishes based 
on Epon resins provide excellent moisture 


sealing plus outstanding resistance to sol- 


SHELL CHEMICAL CORPORATION 


CHEMICAL SALES DIVISION 380 Madison Avenue, New York 17, New York 


- Houston « Los Angeles - Nework - New York - San Francisco - St. Lovis 
IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited - Montreal - Toronto + Vancouver 


Atlanta Boston Chicago - Cleveland - Detroit 


vents and chemicals, even at elevated 
temperatures. 


Laminating. Fpon resins, laid up 
with inert fibrous fillers, produce base 
laminates of superior dielectric properties 
which can be sheared, punched, drilled 


and bath soldered 


Adhesives. Solvent-free Fpon resin 
formulations cure at room temperature, 
with contact pressure alone; form power- 
ful bonds between glass, metal, wood or 


plastic 


Write for complete information on the use 
of Epon resins in protective enamels, tool 
and die materials, etched circuit laminates, 
transformer and motor sealing compounds. 


Potting transformer with Epon resin at 
PCA Electronics, Inc., Santa Monica, Calif. 


ey M iture electronic ¢ nponents potted 
in Epon resin by Freed Transformer Con 
yt pany, Inc., Brooklyn, New York 
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New Product Opportunities 
with Sterilizable 


MARLEX 


POLYETHYLENE 


Articles made of rigid, heat-resistant 
MARLEX 50 polvethvlene can with 
stand temperatures from to 
250 I Molded housewares are undaum 
aved by boiling hot wash and rinse 
eveles in automatic dishwashers. Nurs 
ing bottles withstand live steam sterili 
ation at TS pounds per square inch 


Steam Pressure 


This new Sales Service Lab it the New product applications [01 Bandages, swabs and tnstrunn 
Phillips Research Center in Bartlesville MARLEX S80 polyethylene include syt sealed in tough MARLEX S80 film can 
is equipped with the latest plasties re- inves, sterilizable pipe and fittings for be autoclave sterilized without remova 
search and nroduction equipment chemical and food processing, pharma- from packages. MARLEX 50 
Here, experienced engineers are devel- ceutical and food packaging that can ideal for molded hospital tten 
oping data on new process ’ tech- be boiled or sterilized before filling, must be sterilized repeatedly ic! 
niques and product applical s. avall- infants’ tovs, and many more vet to as vials, bottles, tumbler pitcher 
able to you tnrouy! Vou! local come. MARLEX 40 1s odorless non emesis basins. tunnels. beakers. bed 
MARLEX sales representative. toxic... and highly impermeable pans, urinals 

MARLEX is a trademark for PI s fu of oletin po 


PLASTICS SALES DIVISION, PHILLIPS CHEMICAL COMPANY 
A Subsidiary of Phillips Petroleum Company, Bartlesville, Oklahoma 


\ NEW ENGLAND NEW YORK AKRON CHICAGO WESTERN SOUTHERN & FOREIGN 
DISTRICT 322 Waterman Avenue 80 Broadway, Suite 4300 318 Woter Street 111 S. York Street 330 Security Bidg Adams Building 
OFFICES East Providence 14, R. New York 5 N.Y Akron 8 Ohio Elmhurst, Posadena, Calif Bartlesville, Oklahoma 


GEnevo 4-7600 Digby 4-3480 FRanklin 6-4126 TErrace 4-6690 RYan 1-6997 Bartlesville 6600 
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POLYETHYLENE 
PROCESSING TIPS 


Vol. Il, No. 5 


HOW CARBON BLACK QUALITY 
AFFECTS WEATHER RESISTANCE OF 
POLYETHYLENE 


For cable jacketing and many other outdoor applica- 
tions polyethylene offers substantial advantages over 
other materials. It is subject, however, to degradation 
from long exposure to sunlight unless the resin is 
properly protected. 

Actually, the aging of polyethylene is the result of 
a chemical reaction with atmospheric oxygen. Cata- 
lyzed by the ultraviolet rays in sunlight, this reaction 
proceeds more rapidly in outdoor use than is the case 
with indoor applications. The principal effects of 
aging are to increase brittleness at low temperature, 
and to decrease the resistance to stress cracking. 

Carbon black dispersed throughout the polyethyl- 
ene greatly retards this aging, or weathering. How- 
ever, not all carbon blacks produce the same degree 
of weather resistance when dispersed in polyethylene. 
Moreover, the care with which the carbon black is 
dispersed in the polyethylene is vitally important. 

The weather resistance of a polyethylene com- 
pound depends on: (1) type and particle size of 
carbon black; (2) percentage of carbon black in the 
compound; (3) the dispersion of the carbon black in 
the polyethylene. 

Accelerated aging tests have been devised to ap- 
proximate the action of years of outdoor exposure. 

The graph below shows the great difference in 
number of hours required in these tests for a poly- 
ethylene to embrittle at —40°C when various carbon 
blacks having different particle sizes are used. 
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CHANNEL BLACK “Cc” 
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AT -40°C 
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HOURS ACCELERATED AGING TO BECOME BRITTLE 
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° so 100 150 200 250 300 
CARBON BLACK PARTICLE SIZE IN MILLIMICRONS 

EFFECT OF CARBON BLACK PARTICLE SIZE ON ACCELERATED 

AGING OF POLYETHYLENE. 


The two at right are “furnace blacks”, and it will be 
noted that they are comparatively ineffective. The 
three at the left are “channel blacks”, and obviously, 
they are many times more effective. This is due to 
their much smaller particle size — from about 10 to 
25 millimicrons, against 50 to 275 millimicrons for 
furnace blacks. 

Weather resistance also increases with the concen- 
tration of carbon-black — up to a point. Beyond this 
point the light screening effect is offset by a decline 
in other properties. 

DEGREE OF DISPERSION IMPORTANT 

Carbon black gives maximum protection only when 
it is thoroughly dispersed in the polyethylene. This 
presents a difficulty because the smaller the particles, 
the greater is their tendency to collect into clusters 
which, once formed, are hard to break up. Tests show 
that a good dispersion will withstand 15 to 20 times 
as much exposure to sunlight as a poor dispersion. 


4 
POOR FAIR GOoD 
MiICROPHOTOGRAPHS OF CARBON BLACK DISPERSIONS IN 


POLYETHYLENE. 


The wire and cable grades of U.S.I.’.s PETROTHENE 
polyethylene resins employ only the finest “channel 
black” carbon black. Concentration is set at a point 
which yields the optimum balance of light screening 
and other properties. Special processing equipment 
insures thorough dispersion. The result is black poly- 
ethylene that withstands long, severe outdoor expo- 
sure, yet affords the practical maximum of tensile and 
other properties. 

If you fabricate or use black polyethylene, ask 
U.S.I. for complete technical data on PETROTHENE 
resins expressly formulated for weather resistance. 


A 
US CHEMICALS CO. 


Division of National Distillers 

and Chemical Corporation 

99 Park Avenue, New York 16, N. Y. 
Branches in principal cities 
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Basic raw materials for VINYLS 
that are 


Housewives prefer easy-to-clean rinyl shower curtains. They’re mildew-proof and retain 
their sparkling color. The quality of these popular vinyl products depends on the qual- 
ity of the plasticizers used in their manufacture. 


Enjay’s high standards of purity and uniformity are known throughout the chemical 
industry. That’s why more and more manufacturers insist on Enjay Isooctyl and Decy! 
Aleohols in making high-quality plasticizers for high-quality products. 


The recently expanded Enjay Laboratories are fully equipped to assist you in the appli- 
cation of Enjay petrochemicals to your product. Just call or write us for more information. 


ersified line of petrochemicals for industry 


| wide Gly 
ALCOHOLS & SOLVENTS: Lower Alcohols, Oxo Alcohols, Ketones and Solvents; OIL & FUEI 
IMPROVERS: Detergent-Inhibitors, V-I Improvers, Oxidation-Inhibitors; CHEMICAL RAW MATERIALS: 
Olefins, Diolefins, Aromatics; ENJAY BUTYL RUBBER & VISTANEX. 


Pioneer in 
Petrochemicals 


ENJAY COMPANY, INC., 15 W. 5ist STREET, NEW YORK 19, N.Y. Akron, Boston, Chicago, Detroit, Los Angeles, New Orleans, Tulsa 
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TOMORROW'S PRODUCTS TODAY... THROUGH ENJAY PETROCHEMICALS 
a ? 
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The Society of 
Plastics Engineers, Inc. 


Incorporated in 1942 under the laws 
of the State of Michigan to promote in 
all lawful ways the Arts, Sciences 
and Engineering Practices and Stand- 
ards connected with the utilization of 
plastics. 


Executive and Business Offices 


34 East Putnam Ave. 
Greenwich, Conn. 


Officers of the Society 
PETER W. SIMMONS, President 
HAIMAN 5S. NATHAN. Vice President 
R, K. GOSSETT, Secretary 
JULES W. LINDAU, III, Treasurer 
JAS. R. DAVIDSON, Executive Secretary 


All correspondence relative to busi 
ness matters, meetings of the Society, 
membership, advertising and the like, 
should be addressed to the business 
offices listed above. 


Membership in the Society availabk 
to qualified individuals at $15.00 per 
year, which includes SPE Journal 
subscription. Inquiries should be ad- 
dressed to the business office. 


Members should notify the business 
offices at least 30 days in advance of 
contemplated changes in address. 


Each geographical Section of the So- 
ciety shall use only such uniforn 
stationery, forms, ete., as shall be 
approved by the Council] and as may 
be supplied through the Executive 
Secretary of the Society. 


No SPE member shall use or refer 
to the Society by name or abbrevia 
tion in any advertisement or com 
mercial exploitation of himself or his 
cmployer or of products which he 
his employer may manufacture, sell, 
or represent. 


Neither the Society of Plastics Engi 
neers, Inc., nor the SPE Journal is 
responsible for the views expressed 
by individual contributors either i: 
articles accepted for publication in 
the Journal or in technical papers 
presented at meetings of the Society 
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The Editor's Notebook 
By JESSE H. DAY 
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Copyright ffice 


SPE J¢ 


IU RNAI 


Gentlemen 


On page 39 of the August 1957 issue Journal, 
article on Patents, Trademarks and Copyrights, 
robal the | te f the « 
symb vhich may have set ~ nsequence | \ 
it th ‘ n ce ih the itu ry Ihe 
ery great likelihood that a court would declare the copyright 
Furthermore, the Copyright Otftice would refuse to register a 
opyright ina work bearing a notice such as described it 
ect s\ bo a with a cn ‘ wound it, not 
Sincerely yours 
Richare MacCat 
Copy tie 
| rary ng 
The i i t ‘ i 
it Wwe he ¢ symb t} time 
Calendar of SPE Technical Meetings 
REGIONAL TECHNICAL CONFERENCES 
(Programs listed on page 65) 
OCTOBER 17, 1957 Cleveland, Ohio 
POLYETHYLENES"” sponsored by Cleveland-Akron Sectior 
Chairman—W. A. Messina, 28817 Cliff Dr.. Bay Village 
()} 
NOVEMBER 11, 1957 Los Angeles, Califor: 


~ 


TANUA 


Detroit, 


Featuring 96 Scientific and Engineering Papers on P 


ties 


CONFERENCE THEME “Progress Through P 
Chairman—C. H. Whitlock, 21655 Coolidge R 
Oak Park. Michiga 
This Month's Cover: 
The 1 on the cover is 30 x 
ch is 3,000 pounds lighter than the « 
Plastic sandwich panels make this weight saving 
an Was originally devised as an airborne trailer for elect 
ent for the Army. Our thanks t {upp Corp., of Cleveland fo 


PLASTICS IN AIRBORNE ELECTRONICS” spousored 


n California Sectior 


ANNUAL TECHNICAL CONFERENCE 
RY 28-31. 1958 HOTEL SHERATON-CADILLAC 


Michigar Sponsored by Detroit Section 


Research and Education Symposia 


the photo. 


} 


net about Sanawiche 


on.page 27 


\ 
3 
erro? 
vright 
mortant 
4 ~ 
nvatiad 
urticl 
he 1 
i 
| 
i) 
{ 
( halrmal l J Costanza, 2% East 44th St., Los Angele J | 
Ca 
| 
4 } 
a, 
| 
las 
bic 
Polley | 
if 
WA 
) 
MEF 
: 
i 
| 
quip 4 
send ri 
te 
ng ou 
from anoth irce, th 
% 


TYPICAL PHYSICAL PROPERTIES OF FORTICEL 

Flow temperature: (°C.) (A.S.T.M.)........06. D569-48 167—178 
Tensile properties: 

Flexural properties: 

Flexural strength (p.s.i. at break)........... D790-49T 6400—8500 

Flexural modulus (10° p.s.i.)............... D790-49T 0.23—0.30 
Rockwell hardness: (R scale)................. D785-51 62—94 
Izod impact: (ft. Ib./in. notch)............... D256-43T 2.7—11.0 
Water absorption: 
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ANSCO se/ects FORTICEL 


Ce/anese propionate thermoplastic 
for its new Universal Viewer 


/ 
/ 
“ewer 
Vv Not much larger than a pack of cigarettes, this folding viewer is 
\ = \ the most recent addition to Ansco’s line of precision photographic 
} equipment. The viewer opens automatically ... takes both 2'4 x 2% 


a and 35 mm transparencies . . . employs a fine lens for perfect viewing. 


Companies like Zenith... Bisse]... American Optical... Ansco... select Forticel because 
it offers the toughness and high-speed moldability of the Cellulosics and a big plus 
combination of better dimensional stability and excellent surface lustre. Qualities like these 


contribute to consumer approval, manufacturing efficiencies. 


If you haven't evaluated Forticel, we urge you to do so. You'll then understand 


why, in so short a time, Forticel has become a molder’s and designer's plastic, and is 


being written into an increasing number of specifications. 
Celanese Corporation of America, Plastics Division, Dept. 170-J, Newark 2, N. J. 
Canadian Affiliate: Canadian Chemical Co., Limited, Montreal, Toronto, Vancouver. 


PLASTICS 


Celanese Corporation of America, Plastics Division 
Dept. 170-J, 744 Broad Street, Newark 2, N. J. 


t Ided by Korris Prod- . 
_ ry fae G. MA Please send me New Product Bulletin NP-16 on Forticel Plastic. 
ucts of Lyons, Ill. for : 
Laboratories, Chicago, III NAME 


TITLE 


COMPANY 


ADDRESS 
ZONE STATE 
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INCREASE PROFITS TWO WAYS 


WITH A COMPLETE EGAN EXTRUSION INSTALLATION 


tf Lower manufacturing costs 


4 Increase production runs 


The success story behind every Egan installation 1s i : 
the extruder proper. Egan Extruders with patented 


“Willert Temperature Control” systems provide 


automatic, balanced temperature levels, which result 
in Closer tolerance extrusions with greater speed 


and tase. 


Complete extrusion installations or accessories 
“EGAN EXTRUDERS: pre-set the temperature; 


available for pipe, film, sheet, shapes. ‘“Willert Temperature Control"’ system takes 
over, providing completely automatic instru- 
mentation. 


*also available without ‘“Willert Tempera- 
ture Control"’ system. 


Polyethylene Pipe Unit 


DIES: offset or straight-out, with or 
without extended mandrels. 


COILERS: dual reel type, with or TAKE-OFFS: roller or 

without automatic level wind. multiple belt types in 
diameters of 
or 3”—14". 


FRANK W. Egan & COMPANY 


SOMERVILLE, NEW JERSEY 
Manufacturers of plastics processing equipment 

Cable Address EGANCO — SOMERVEALE 
Write, or Phone Randolph 2-0200 ‘ 
For Complete Information— No Obligation. COOLING TANKS: with vertical and horizontal adjustments. 


REPRESENTATIVES: MEXICO, D.F.—M.H. GOTTFRIED, AVENIDA 16 DE SEPTIEMBRE, NO. 10. JAPAN— 
CHUGAI BOYEK! CO. TOKYO. LICENSEE: GREAT BRITAIN — BONE BROS. LTD, WEMBLY, MIDDLESEX. 
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a new Du Pont 


ACRYLIC RESIN 


>» Greater resistance to mold crazing 


> Superior color and crystal clarity 


> Better resistance to haze 


> Improved processability 


Du Pont Luci 129 general-purpese molding 
powder has been recently completely redesigned 
to incorporate new processing properties which 
complement its proven superior end-use per- 
formance. A full vear’s experience with the new 
“Lucite” 140, now the standard of the industry, 
has been utilized in modification of the new 
Luecrre 129. 

As a result, the new formulation has much 
greater resistance to mold crazing and has also 
increased resistance to blushing or becoming 
hazy under exposure to high temperatures and 
high humidity. 

The characteristic color and sparkle have been 
improved, and the polymer stability has been in- 
creased in such a way that the material can be 
reworked several times without significant loss 
of the original color qualities. 

Processability also has been improved in both 
the granular and molding-powder form. The 


BETTER THINGS FOR BETTER LIVING 


granular Lucrre 29 and the powder Lucire 129 
are both specially adapted for vacuum extrusion 
work. In molding over the entire temperature 
range, this improved Lucrre 129 will provide 
thicker sections free from bubbles and thinnes 
sections without surface blemishes. 

All physical properties proven outstanding in 
Du Pont Lucire 129 over the vears have been re 
tained in this new composition. The excellent 
outdoor durability, the sparkling clarity, and thi 
faithful light-transmission properties are un 
changed. 

Adoption of the new formulation of Lucrrr 129 
will bring improved properties to molder and 
end user, Perhaps this exceptional combination 
of properties will suggest a profitable new prod 
uct for you. For further information, write to 
E. I. du Pont de Nemours & Co. (Inc. ), Pols 
chemicals Department, Room 4510, Du Pont 
Building, Wilmington 98. Delaware. 
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4/6 OZ. REEDS fi 
OFFER 4 NEw BY 
ENGINEERING 
ADVANCES 


bid ~ 


Here are the big new features that set 
today's 175T—4 6 oz. REED way out in 
front for high-speed, automatic opera- 
tion: 


New twin nozzie arrangement means faster, 
sprueless automatic molding. A Reed-Prentice 
exclusive, this multiple nozzle (shown above) 
makes it possible to use the 175T with a stand- 
ard single nozzle when desired, increases the 
machine's versatility. Changing to this optional 
accessory can be done in minutes. 


New Jumbo heating cylinder shown above 
has twice the capacity of a standard 175T heat- 
ing evlinder. Available as optional equipment, 
the new Jumbo assures speedier plasticizing and 
more material for fast, automatic molding and 
heavy shots. 


New high-torque, 15 H.P. motor is now 
standard equipment on the 4/6 oz. REED. It 


Twelve 


cuts dry cycle time to 5.7 seconds. In sustained 
production, a 175T with twin nozzles is now 
molding 2 one-pint containers on a 6-second 
cycle—1,200 pieces an hour. 


New long-stroke 175 TL—4/6 oz. mode! 
(below) now provides infinite mold stroke ad- 
justments between 6” and 12”. It is ideal for 
deep draw containers. 
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Get complete information on these new REED features by calling your Reed-Prentice Sales Engineer today. | 
| 


“YOU CAN'T BEAT 
NEW REEDS FOR a 
AUTOMATIC OPERATION” 


SAYS ERIK FE. ERIKSON, 


Pre side nt of De froit Plas? ( Products pany 


“As far as I’m concerned,” says Mr. Erikson, “the ideal pro 


duction set-up would be new REEDS, running automatically 5 
Of our 9 machines, 4 are less than two years old, and | plan to P 

. 
replace the others as rapidly as possible. I'm thoroughly sold 4 


on the benefits of these latest REED models—the v're rugeved, 
fast and well-designed. Using them on automatic operation, 


} we've proved that we get high volume and quality at minimum 
; cost, can improve production per machine as much as 25 

Mr. Erikson has 8 of Detroit 
Plastics’ 9 REEDS on one 


production line in this mod 
: ern plant. In telling why he 
H found the new REEDS so 
superior, he cited two exam 
ples: (1) a 175T—4/6 oz 
machine that has run over 
20,000,000 small nylon roll 
ers with no trouble whatso 
ever; and (2) a 400T that 
outproduced the old 16 oz 
REED it replaced as well as 
competitive 16 and 20 oz. 
machines by as much as 
30% on a 52-cavity mold for 
small model cars. 


It costs you nothing to find how much 
you can gain by investing in neu 


REED «¢ q tipment, Your Reed-Prentice 


Sales Engines will he glad fo arrange 

a tree mold demonstration fest, or to oy 
thee produc fion survey vthich wil 


pie 
| show how new machine scan boost 


present output. ¢ all him mori te 


fo our omee v) Worcester. 


BRANCH OFFICES: NEW YORK e CLEVELAND + CHICAGO + BUFFALO + DAYTON » DEARBORN + KANSAS CITY ¢ LOS ANGELES 
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BAKELITE 


BRAND 


STYRENE 
TGD-6000 


¢ Elongation values of 30 to 40 per cent. 


¢ Impaet strength 25 per cent higher than 


comparable materials. 


Improved extrudability, giving increased 


production rates. 
¢ Better gloss and surface grain. 


* No contamination by dust or foreign 
particles, 


Bakelite Company announces the development of an 
entirely new styrene compound for sheet extrusion and 
vacuum forming. 


FOR LARGE SECTIONS 


TGD-6000 is a rubber-modified high-impact material 
with a number of improvements unmatched by other 
compounds now available. It is particularly suitable for 
such large-sized sections as refrigerator door liners, 
from the standpoint of both production and perform- 


ance, 
GREATER ELONGATION 


For example, it has an clongation of more than 30 per 
cent in extruded sheet, permitting sufficient expansion 
and contraction of vacuum-formed sheets under vary- 
ing conditions. This feature provides a great reduction 
in refrigerator door liner cracks around metal fixtures. 


HIGHER IMPACT STRENGTH 
The high rigidity of TGD-6000 permits thinner door 


liners and lessens or eliminates need for reinforcements. 
Even at sub-normal temperatures, this BakeLrre Brand 
Styrene has excellent resistance to shock fracture. Its 
impact strength is 25 per cent greater than that of other 
leading impact styrenes. 
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BETTER APPEARANCE 


The high heat stability of Baketrre Impact Styrene 
TGD-6000 results in an improved surface appearance 
Uniform colors and absence of streaking are also 
evident. Color stability is excellent even under heat 


polishing. 
PRODUCTION ECONOMY 


The enclosed system of manufacturing this material 
eliminates contamination by foreign particles. In ex 
trudability, TGD-6000 is superior to any other material 
of its type. It results in fast extrusions of uniformly high 
quality on conventional equipment. In vacuum-form 
ing, TGI-6000 demonstrates its excellent strength and 
elongation. Highly detailed designs and deep draws 
are formed without cracking, breaking, or warping at 


the corners. 


APPLICATIONS 


{ 


In addition to refrigerator door liners, other articles 


suggest themselves for vacuum-forming from extruded 
sheets of TGD-6000 


DISPLAYS + SIGNS + TOYS * HOUSEWARES « TELEVISION 
MASKS + HOUSINGS AND GUARDS + NOVELTIES 


For details on this new BaAKELIT! Styrene 


1) | tric as for thre booklk 


TABLE OF PROPERTIES 


Pensile Strength, psi 400 
Klongation, ‘ 0) 
Izod Impact Strength, tt.lb. in 1.0 
O.S5 
Modulus of Elasticity in Flexur psix 10 
Flexural Strength, psi SOOO 
Hardness, Durometer D 


BAKELITE 


BRAND 


PLASTICS 


BAKELITE COMPANY 
Division of Union Carbide Corporation, 30 East 42nd Street. New York 17, N.Y Mf 


In Canada: Bake lite Ci pans is 
Union Carnsipe Canada Limited, Bellev ill 


Phe terms BAKELITE and Union CarsinE are 1 stered trade-marks of UCC, 
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PROGRESS THROUGH STANDARDS 


-..and how helped” 


Che history of economy in modern business has been 
directly related to the history of Standardization, One 
of the major elements affecting the economic produc- 
tion of finished plastic parts is the high initial cost of 
the mold. A progressive step in reducing mold cost, 
without sacrificing the high quality required, has been 


successfully achieved through Standardization. 


When D-M-E originated Standard Mold Bases and 
their component parts in 1942, it provided the answer 
to the rapidly growing demand for high quality molds 
that would maintain and promote the economic ad- 
vantages of plastic parts. 

Through large volume purchases of quality steel in 


standard sizes and specialized production facilities, 


Seecgy 
gor 
QUALITY... 
SERVICE... 
KCONOMY! 


D-M-E was able to produce and supply high quality 
Standard Mold Bases to mold makers and molders at 
such great savings in cost and time that the benefits of 
Standardization were quickly realized by the Industry. 


Today D-M-E produces twenty-eight different sizes 
of Standard Mold Bases, from 9" x 8° to 233/," x 3514, 
in either D-M-E No. 1 or No. 2 Steel, with a wide 
range of cavity plate thicknesses to satisfy the diversified 
demands required. In addition, over 2,000 finished com- 
ponent parts of the same high quality are available to 
provide additional savings in service as well as in the 


product. 

Properly engineered Standardization puts the accent 
on Economy. When you “Specify D-M-E_ . .” you get 
Quality, Service AND Economy! 


DETROIT MOLD ENGINEERING CO. 


6686 E. McNICHOLS ROAD — DETROIT 12, MICHIGAN — TWinbrook 1-1300 


Contact Your Nearest Branch FOR FASTER DELIVERIES! 


—= CHICAGO 51, ILLINOIS w. oivision street, coLumBUS 1-7855 


CLEVELAND 9, 0.-D-M-E CORP. soz srooxpark SHADYSIDE 1-8202 


HILLSIDE, WN. J. (wear NEWARK) 1217 CENTRAL AVE., ELIZABETH 3-5840 


LOS ANGELES 7, CAL. s7o0 sourm main STREET, ADAMS 3-821) 
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Best source for 
all resin chemicals! 


a= £ 


It’s true: National Aniline was the first producer of Phthalic 
Anhydride in substantial commercial volume. 


Today we continue to set a high standard for the industry! 


In color particularly, National" Phthalic Anhydride is excellent. 
It is pure white in flake form and clear when molten. Having high 
heat stability, it holds its clarity during processing. These quality 
features of National Phthalic Anhydride are especially valuable 
in light-colored resins and plasticizers. 

And because we make a wide range of resin-chemicals, we are 
well equipped to serve your complete needs for Phthalic Anhydride 
and many other chemicals as well. For samples, quotations and 
other information, call or write our nearest office. 


MALEIC ANHYDRIDE FUMARIC ACID ADIPIC ACID 


Tablets, Rods, Molten) 


Hexahydro Phthalic Anhydride Tetrahydro Phthalic Anhydride Succinic Acid 
Nadic® Anhydride Succinic Anhydride Malic Acid Dodecenylsuccinic Anhydride 


NATIONAL ANILINE DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N. Y. 


Akron Atlanta Boston Charlotte Chattanooga Chicago 
Columbus, Go. Greensboro LosAngeles New Orleans Philadelphia 
Portland, Ore. Providence Richmond San Francisco Toronto 
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GERING—FIRST CHOICE FOR QUALITY AND CUSTOM TAILORED MOLDING COMPOUNDS 
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Stack up in Your Favor 


with GERING REPROCESSED THERMOPLASTIC MOLDING COMPOUNDS 


e Polyethylene e Vinyl e Styrene e Acetate e Nylon 
e Acrylics e Styrene Copolymers e Butyrate 


Gering reprocessed thermoplastics can cut your costs— 
just as it does daily for hundreds of leading molders—by 
giving you real savings on materials without sacrificing 
quality! Now, with any given blend, your molding com- 
pound is furnished in uniform, dust-free pellets and the 
blend matches perfectly from first bag to last. That's pos- 
sible because Gering uses the most modern equipment 
and methods under an exacting system of quality con- 
trols. For more than 30 years this response to customers’ 
individual needs has earned Gering its reputation for 
top-notch service. 


Special offerings of high quality reprocessed : 
thermoplastics are announced through anew bul 
letin service. We ll be glad tosend these money 

saving notices to you. Just send us your name SS 


Moiding Powders 


Gering Products, Ir North 7th St. & Monroe Ave., Kenilworth, NJ. « Sales Offices: 5143 Diversey Ave., Chicago 39, Ill.» 424 Chevy Chase Rd., Mansfield, Ohio 
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green ix the first phenolic pre molding material to 


meet the very exacting Mil-C-5015-B Specihieations 
for connectors. low water absorption thermosetting 
material. it has been formulated to meet the critical requirements of ordnance connectors. [offers excellent ar 
resistance even under the most extreme environmental conditions. Designed for automatic molding, Resinox 3700 
ereen makes possible better connectors at lower unit costs. [ts unusual dimensional stabilitw. ins lidiny less alter 
~hrinkage. plus superior automati molding performance, means fewer rejects. Components made fron. t 

premium orade \lon- compound POssess exceptional eles trical propertres with Improved resistance, 
kor complete data on Resinox 3700 (frequently the only thermosetting material that ean solve a eritical electrical 


problem), write to Monsanto Chemical Company, Plasties Division. Room 1878 Springfield 2. Nass. 


MONSANTO 


8 


| 
| 


for 
A WIDE RANGE 


of virgin 


VINYL 


MOLDING COMPOUNDS... 


with the delicate touch 


Quality controlled to meet customers’ exact specifica- 
tions . . . that’s the Gering difference in custom color- 
compounded vinyl materials . . . regardless of their 
specific end use! And with Gering’s large-scale yet 
efficient operation, you can be sure of fast delivery 
on competitively priced virgin viny! formulated and 


@ General Purpose virgin viny! formulations ideal for the majority 
of non-specialized applications. 

@ Non-toxic Formulation for beverage tubing, food processing, 
medical/surgical tubing, toys and other critical applications. 

@ Petroleum Resistant Formulation for applications where contact 
with oils, greases and solvents is required 

@ Low Temperature Resistant Formulation where retention of flex- 
ibility and strength at temperatures to minus 20° F. is required. 


GERING 


compounded to your exact injection or extrusion needs. 
More than 30 years of prompt response to customers’ 
individual needs has earned Gering an unrivaled rep- 
utation as “color compounding specialists.” 

This service is yours for the using. Write us about 
your specific requirements today. 


@ Extreme Low Temperature Formulation where retention of flex- 
ibility and strength at temperatures to minus 60° F. is required. 
@ High Temperature Resistant Formulation to retain form and shape 
at higher than normal temperature uses up to 220° F. 
@ Non-migrating and Non-staining Formulation for use with nearly 
all other materials susceptible to plasticizer migration. 
@ Ultra-h Gloss Formulation for applications where extremely 
bright finish and rich surface appearance are of prime importance. 


Molding Powders 


Virgin Thermoplastics: Viny! « Polyethylene « Acetate « Polystyrene + Impact Styrene 
GERING PRODUCTS, INC., Kenilworth, N. J. + Sales Offices: 5143 Diversey Ave., Chicago 39, lll. + 424 Chevy Chase Rd., Mansfield, Ohio 
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even for the big ones it's 


CRUCIBLE CSM 


...from warehouse stock 


The mold which 
produced this plas- 
tic drainboard is one 

of the largest plastic 
molds ever built on the west coast. A block 
of CSM 2 was the steel used .. . obtained 
from local Crucible warehouse stock. L. D. 
Plastic Tool and Die Co., South Gate, 
California, built the mold for Alladin Plas- 
tics, Inc., Los Angeles. 


CRUCIBLE CSM 2 was the choice for 
two big reasons—quality and convenience. 
Ultrasonic inspection of every piece, re- 
gardless of size, insures unvarying quality. 
And regular stocks of 205 different sizes 
of CSM 2, carried in Crucible warehouses, 
means fast delivery whether your applica- 
tion calls for a pound or several tons. 


Next time you need mold steel, call your 
nearest Crucible warehouse. The steel you 
want will be in your plant in a matter of 
hours. Crucible Steel Company of Amer- 
ica, The Oliver Building, Mellon Square, 
Pittsburgh 22, Pa. 


E Rb UJ C i 4 LE first name in special purpose steels 


Crucible Steel Company of America 
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Now 
you can give your product 
added heat resistance 
at no added cost 
with Cyanamid’s new 
Thermoplastic 


CYMAC" METHYLSTYRENE 
MOLDING COMPOUNDS 


—> These compounds are so heat resistant that molded products show no distortion 
after repeated immersion in boiling water. 
\ | 1. CYMAC 400 Polymethylstyrene—offers unusual heat resistance plus all the 
desirable properties of polystyrene: excellent electrical properties, clarity, 
luster, and unlimited range of transparent and opaque colors. 
e ‘A 2. CYMAC 201 Methylstyrene-Acrylonitrile Copolymer—better toughness, 

y chemical and craze resistance than CYMAC 400—plus heat resistance, 
clarity, luster, wide color range and excellent insert retention. 


< Both of these new molding compounds provide the added value of remarkable 
oF da heat resistance at costs no greater than competitive materials. 
, These new methylstyrene thermoplastics will help you upgrade existing molded 


products and find new consumer and industrial applications. 


ail sgh Write or call today for technical information and color chips. 


fre CVANAMID AMERICAN CYANAMID COMPANY 
rar = PLASTICS AND RESINS DIVISION 
si. 32D Rockefeller Plaza, New York 20, New York 


In Canada: North American Cyanamid Limited, Toronto and Montreal 
Offices in: Boston » Charlotte » Chicago ~ Cincinnati - Cleveland - Dallas - Detroit - Los Angeles - New York - Oakland + Philadelphia - St. Louis - Seattle 
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every day 


Changeable letters of Tenite Butyrate keep sales messages fresh and timely 


SHIRTS | | 


TENITE 


BUTYRAT E& 


an Eastman plastic 


1932-EASTMAN’'S 25TH YEAR IN PLASTICS—1957 
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Changeable letter displays, once 
found exclusively on theater mar- 
quees, have now been adopted by 
the nation's retailers. They have 
found that sales, daily specials, 
current attractions, extra services 
—a wealth of up-to-the-minute in- 
formation—can be conveyed to 
prospective customers through the 
adaptability of plastic letters. 
Tenite Butyrate is playing an im- 
portant role in the success story of 
these signs. The brilliant luster, 
wide color range and outdoor du- 
rability of this Eastman plastic have 
made it the preferred material for 
effective, eye-catching letters. In 
Tenite Butyrate, leading sign man- 
ufacturers have found a plastic 
that spells long life for the letters 
they sell...a material whose tough- 
ness cannot be matched by any 
other weather-durable plastic. 


Letters are but one of many ap- 
plications for Tenite Butyrate in the 
sign industry. This thermoplastic 
material can be easily molded, or 
extruded as sheet and then formed 
by vacuum, air or mechanical 
pressure. Because of its high 
strength, economical lighter 
gauges often can be used in sign 
construction. 

An ideal material because of its 
durability, dimensional stability, 
toughness and workability, Tenite 
Butyrate is used in outdoor sign ap- 
plications ranging from letters like 
those shown above to huge spec 
taculars 40 feet high. For more in 
formation on any use you may 
have for this strong, versatile plas 
tic, write EASTMAN CHEMICAL 
PRODUCTS, INC., subsidiary of East 
man Kodak Company, KINGSPORT, 
TENNESSEE, 


Information regarding Tenite also can be obtained from local representatives listed unde: 
“Plastics—Tenite” in the classified telephone directories of the following cities: Atlanta, 
Chicago, Cleveland, Dayton, Detroit, Houston, Kansas City, Leominster (Mass.), Los Angeles 
New York City, Portland (Ore.), Rochester (N. Y.), St. Louis, San Francisco, Seattle and Toronto 
—elsewhere throughout the world, from Eastman Kodak Company affiliates and distributors 
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The Stokes Mode! 701 press installed in the Bristol, Va. 
plant of Monroe Calculating Machine Company. 
Operation is completely automatic is unattended 
except for loading of the hopper and removal of 


finished parts. 


Monroe Calculating Company saves with 
Stokes 701 automatic injection press 


Monroe Calculating Machine Company, world 
famous for its quality machines and progressive 
engineering outlook, is ever on the alert for new, 
more advanced manufacturing methods. It dis- 
covered, in the Stokes 701, an improved and more 
economical method for molding numerical inserts 
for keyboard buttons. 


The Company automatically molds and sorts the 


inserts... 9-at-a-time... at its Bristol, Va., plant. 
The Stokes 701 automatic injection machine operates 
virtually unattended ...has provided a 13‘, in- 


crease in production, and has reduced man-hours by 
over 85',. As a result of this experience, Monroe 
has purchased 2 additional Stokes 701’s...one for its 
Orange, N.J., plant, the other for Monroe-Holland 
in Amsterdam. 


The Stokes Model 701 machine often economically 


Plastics Equipment Division 


F. J. STOKES CORPORATION 


5500 Tabor-Road, Philadelphia 20, Pa. 


replaces 4-ounce or larger machines since freedom 
from the labor factor allows the number of cavities 
in the die to be planned for optimum production 
requirements. It does not require special attach- 
ments or extra-cost gimmicks. The automatic fea- 
tures are integral. Its precisely repeated automatic 
cycles provide a higher degree of uniformity and 
quality of finished parts. The patented Stokes 
ejection system positively clears all parts and runners 
from the die. Secondary protection is provided by 
the use of the more common low-pressure close. The 
completely self-contained vertical design of the 
Stokes 701 saves floor space . . . permits easy attend- 
ance... and facilitates mold set-up. 


Write for your copy of literature on the Stokes 
Model 701 —the truly automatic 2-ounce injection 
molding press. Ask for a Stokes production analysis 
on your own parts. 
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Best of all, DRYCOL lets you have ¢ 
no top-heavy inventory of means you 
discounts that go with buying bulk orders of 


GERING—first choice for quality products nite ot 
‘Take a real short-cut to savings with DRYCOL—the one dig 
no batches to measure, there’s never any error, never 


freer, faster flowing! 


This quality—which results from uniform particle size and an extremely 

low percentage of fines—gives you freer-flowing hot premixes, freedom 

from dusting, and easier processing throughout. Other advantages offered 

by Escambia PVC resins are lower “fish eye’ count, outstanding heat 

stability, excellent color uniformity and clarity. 

Prove these unique advantages in your own plant with a test run of the 

free-flowing Escambia PVC resin best suited for your operation: 

ESCAMBIA PVC 1250 — High molecular weight recommended for extrusion and calen- 
dered film. 

ESCAMBIA PVC 1225 — Intermediate molecular weight particularly adapted for sup- 
ported and unsupported sheeting. 


ESCAMBIA PVC 1200 — Recommended for applications in which processing temperatures 
require the use of a lower molecular weight resin than PVC 1225. 


For additional information about Escambia's straight PVC resins — write or call — 


1 A CHEMICAL 


Cc R R a T N 


261 MADISON AVENUE . NEW YORK 16. N. Y 


‘ 
4 
i 
As 
4 
\ A 
af 
15 
— 
| 
(=) 


Plastics Sandwich Construction 


G. D. Miller and H. J. Waite 


The Dow ¢ ‘ ee ( 
Vidland. Mis 
... the great variety of materials that can 
be used for plastics sandwich construction 
enables the designer to apply the “sandwich 
to a great variety of uses... 
ich constructior a three-ply aminats urability ar nipact esistance hese Lac 
ng of a lightweight core bonded to hig! terials are often supplemented by use of a sub-facit 
strength facings or skins e great majority f pane sub-skin of plywood, hardboard, metal, or asbestos ceme) : 
ES 
mstructions in the past have 1 ven tructul sand ward between the core and exter wing n ae 
iches. They have been heavy high strength faces oftet f 
Many adhe currently used it indwi ! 
nechanically fastened together, strong and rigid enough t 
struction a) plast Ol ither thern etting r then ‘ 
perform a desired job by themselves, Designers and eng 
astic type Many elastomeric adhes : n fi 
neers, however, have become increasingly aware of the 
. With these i Ve ‘ therm 
advantages to be rained by ist of the more efficient 
structural composite of facing, core and adhesive adh 
is not to imply that the structural sandwich is entirely masdenyde, anc 
new. The basic principle of spaced facings was discove a 
ed about 1820 by a Frenchman named Duleau a Combinations these plastic core facil “Ay 
utilizing asbestos board skins with vegetable fiberboa adi \ vit 
eSIVeS \ ere il ! } ‘ 
cores were used S carly as Worl \\ ar |] During Won ive thre irchitect the ral 
War II the trend to more efficient use of ibor at ma ceo} lerahble flexib ‘ ! eleetion ind ce 
terials resulted in increasing use of panels. Not until the inn indwiche By prope ‘ ‘ i ! 
past ten Vvears, however, with the deve pmer ! adiip ntelligent design the desire mbinat re 
“at Ais t} t\ ol \ ‘ 
tation of new materia he rity i ) tior these panels prope es Cal 
ti has the tremendous potentia n the fiel 
Durability of the pane 
vich construction been recognized. 
ir, mis ture ind Neat 
Phe range of core materials construc 
has been broadened consicde abl plastics Pre 2. structura ‘ ile { 
<nown core materials of woo products expander ola strengtl stiftne mpact trengt in the) 
and gypsum and in honeycomb form meta cal attribute 
fabric, and paper have been supplemented by thern : 8 Panel weight and compactn 
and thermo-plastics in expanded form. Volystyrene, ce 
i. Then nsulat 
lulose acetate, polyurethane, Silicone, and epox) 
foams are currently being used >» Fire re an 
Panel facing materials include phenolic, silicon 6. Appearan 
epoxy, urea formaldehyde, melamine formaldehyde an 7 Cot 
i. os 
polyester plastics with such reinforcing as fibrous gla 
cotton duck and paper. Unreinfo ced polystyre? In the design a pune t ‘ 
is finding facing application as well. To obtain greate) mind not only which of these properties are desired 
that the nents « ent « h 
htly de he that is component bye ve rele 
Tt eenth SPE Teet ( lesigned, pena the ane ‘ nica 
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The basie function of the core is to position and sta- 


bilize the facings. As the bulk of a panel is the core it is 
ential that this component be lightweight, but it must 
“ Strong enough to withstand normal shear and com- 
pre e loadings. The core may also be required to assist 
facings in impact resistance and provide thermal insu- 
ation and fire resistance. This component, then, influ- 


primarily panel weight and compactness, thermal 
ulation value, and fire resistance. 

The facings of a panel carry the major applied loads 
and normally possess high tensile and compressive 
trengt and moduli. They determine primarily panel 
durability and structural properties, Sub-skins may be 
ised to’ supplement some of these structural properties. 
The facings also have considerable bearing on fire resis 
tance and essentially establish the panel appearance. 

The adhesive is of no less importance than the two 
more obvious components since it must effectively bond 
the facing to the core, Ts accomplish this it should ex 
hibit greater shear strength than the core and adequate 
tensile strength and sufficient rigidity to eliminate creep 
at design loads. It must be durable, not deteriorating 
vith age or service temperature. This component also has 


rreat deal to do with panel durability and structural 


The basic design of a sandwich construction is only 


provel perlormance tests. The simple bending test 
(Figure 1) is employed as a positive check on the flex 
ira rength and rigidity of the panel as well as its 
general structural capacity. Long-term tests of this 


Figure 1. (left) Bending tests establish flexural strength 
and rigidity of panel. 


Figure 2. (below) Machine shop built using 4 x 8 foot 
panels with 2'’ expanded polystyrene core. 


nature are often used to determine possible creep 
characteristics. Other tests conducted for more specific 
physical properties are column, spot bearing, and impact 
loadings. 

An accelerated aging test developed by Forest Pro- 
ducts Laboratory has found considerable application for 
checking the durability of sandwich panels. It is a severe 
test that definitely upgrades panel construction. How- 
ever, the upper cycling temperatures of approximately 
212°F. preclude many materials, including most thermo 
plastics, 

The aesthetic and functional design of sandwich 
construction is dependent upon the requirements of each 
application. The fields of architectural building, trans 
portation, refrigeration and aircraft prove the versatility 
of structural sandwiches in their ability to meet a wide 
range of requirements. 


Aircraft Application 

In aircraft applications the structural, temperature, 
and lightweight requirements are almost without excep- 
tion very high. Temperature requirements in aircraft 
design necessitate use of thermoset plastics. Silicone 
resins are being used with glass cloth to make laminates 
capable of functioning continuously at temperatures of 
500°F. and intermittently to temperatures of 1000°F. 
Sandwich constructions shown here are being developed 
utilizing silicone foam as a core with these silicone glass 
facings for the outer skin of high speed aircraft. Both 
urethane and foams are presently being employed as a 
core in aircraft radomes. 


Figure 3. Home roof construction using plastics panels 
provides support and decoration. 


Twenty eight 


Figure 4. Lightweight insulating panels are used in re- 
frigerated car construction. 
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Architectural Uses 


In the architectural building field the majority 
structural sandwiches presently used are curtain wa 
panels. This type pane s nonload-supporting, requiring 
only moderate structural strength to resist stresses fron 
vind our therma expans ! i? contraction mipact 
ind denting 
This machine shop ! M pai (Figure 4 ul es 
his type curtain pal eleton tructure 
The panels, 4° by 8’, are composed of a 2” thick expandec 
polystyrene core, outertacing polvyeste! reintorced 
with fiberglass cloth and sub-skins of 1/S cement asbes 
tos board. Each panel w support an ultimate load of 
660 pounds per square foot uniformly distributed o1 i 
1!’ span. This provides a large factor of safety for desig 
vind loads of 30 pounds pe square foot, equivalent to 
a wind velo¢ ty of about 100 m.p.h. A wa panel designed 
to resist such wind loads w usually nave adequate 
strength for all other needs. The 2” foamed polystyrene 
core gives this panel superior insulating qualities with 
a U-factor of .12 BTU/hr./sq. ft. of wa area. This ite 
thermal resistance s more than twice that ot a conven 
tional 12° brick wa urred ithed and plastered. The 
polyeste! facings are availab ! a Variety of colors 
and provide a prefinished decorative wall of excellent 
appearance and weatherabilit 
Fire Resistance 
Fire resistance s also ai mportant consideration 
for application in areas rigidly controlled by codes 
Generally speaking, building codes, though not always 
keeping pace with advanced technology, have mproved 
onsiderably in the past decade. Where formerly Ss” to 
iz masonry walls with f hour fire ratings wer 
required, curtain walls of incombustible materials having 
fire ratings of one to two hours are now acceptable. Som 
codes are now requiring only incombustible pane with 
no hourly fire ratings. Very few industrial panels have 
sucessfully met two or even one-hour fire ratings. 
Panels capable of supporting light oof loads er 
countered in) smal one tory suct as home 
are not difficult to produce, TI type of structure re 
quires load bearing walls to support 750 to 1000 pounds 
per near foot in column strength. One home utilized In the field of transportation the ntwe t a 
panels of 2” polystyrene foam core faced with 1/40 mela compactness available in pan are greatly desired 
mine coated plywood facing \ modified phenolic ad refrigerated vel nsulated are Inet 
hesive was used to bond these components together. Ons particular advantage Phe floo val via 
the most serious problems in panel tnstallation the ons and overnead 1 Cool rhe }) 
oints. A miniature sandwich spline with a phenolie ad refrigerated railway cars (Figure 4) are pan of poly 
hesive was employed to joint th | pane styrene foam core vit reinforced ng 
plastic house. 14 fir plywood ib-skir Phe ghtweigth erhead 
The roof structure of the home (1 gure 3) wa built doors are the feature of the car making t peo tyle t 
of an all-plastic panel. Glass reinforced polyester facings oad and unload the car with fork truce! na matter | 
OLS thick were bonded to a 2 polvstvrene foam ore minutes compared with 10 to 16 man-hout normally re | 
by means of an epoxy adhesive. This roof panel, spat quired to hand load and unload the conventior Cit 
ning joists on 48” centers, has no additional building The Fruehauf Trailer Compar i ed pam | 
material added. The panel functions simultaneously a construction extensively, (Figure 5) Note t combinatiot | 
exterior protection and interior decoration, It will suppor tf smoot infaced par n ceiling wit corrug | 
150 pounds per square foot on this 4° span, giving a large panels in side wa tranler nduece natu 
factor of safety over design figures of S30 pounds pet vent thor Th ce prea! yret 
square foot for roofs. core with gta reintorced potye r lacing 
The aluminum faced panels used in a new. schos Vallis al ol ime construction vit ty 
typify the pleasing appearance of such units for extero skins for higher impact re tance . 
building walls. The speed of erection saves high field The excellent water re tant propertic f most : 
abor costs and decreases constructior time. Buildings plastics and their excellent thermal efficiency when ¢ v 
of this type can be expanded or revised quite readily panded mark them as natu! materia r the field . 
4 2” expanded polystyrene core was ut ed with 1/16 general refrigeration 
aluminum skins in this constructiot (Please turn te ‘ave S1) 
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Effect of Lay-up Configuration on... 


Flexural Properties of 181 
Glassy Cloth Laminates 


For some time it has been recognized that 
ISl-style glass-cloth laminates are often ani- 
sotropic with respect to flexural properties in the 

‘plane of lamination. This difference is usually at- 
tributed to the fact that there are slightly more 
warp yarns than fill yarns per unit area; cross 
lamination is often employed to overcome this an- 
isotropy. Not well understood, however, is the ef- 
fect of glass fiber orientation and position on the 
flexural properties of thin laminates utilizing 
about four to six plies of cloth. In such laminates 
the effect of fiber orientation and placement can 


) 
tvie-1S1 cloth, whieh ts widely employed 
thre miunufacture of parts, commonly 


tundard cloth for the testi yo and iluati 


minating resins, Since it is relatively thin it may be used 
i tuge in thu vell as thick laminates, and it has 
nearly equa trenygth in both the warp and fill direetions 
Phere re non nally Ty irp yarns and 54 fill yarns pel 
neh. Fill yarns are parallel to the axis of the roll of clotl 
nd warp yarns are perpendicular to the axis of the rol? 
Style cloth of the long-shaft satin-weiave typ 
n this enuse an eight-harness satin weave, (See Figure 
top f page) Kach warp and fill yarn | woven ovel 
en other yarns and under one. This arrangement re 
ult somewhat sleazy cloth with better forming chia 
wteristies than those that would be found in a square 
iit Weve n whiel each var woven over one vari 
ad under one 
It is important to note that the long-shaft satin 


have all warp yarns predominantly on one side of 
the cloth (about 7/8ths of each yarn for 181 cloth) and 


all fill yarns predominantly on the other (Figure above) 


a W. R. McGlone* 


lireratt Co. 


Culver City. California 


be much greater than that due to warp-fill dif- 
ferences. 

This paper discusses the effect of fiber leca- 
tion on the flexural properties of two different 
types of four-ply layups and also shows how the 
flexural strength and elastic modulus in bending 
vary with resin content. An estimate of the 
strength of the laminate based upon the strengths 
of the glass and resin and their orientation and 
position in the laminate is given, and the disap- 
pearance of fiber orientation effects with increas- 
ing number of plies of cloth is shown. 


Symbols 


In order to show clearly the configurations used and 


to aid in correlating the experimental results with the 
inalytic estimate of strength, a system of symbols was 
devised. Figure 2 shows a typical panel and how the test 


pecimens were cut from it. The cutaway in each of two 
sides of the panel shows the layup when viewed from that 
direction. In other words, cutaway A, is merely panel \ 
viewed from one direction, and A. is a view of panel A 
ifter it has been rotated 90 degrees. Warp yarns are 
hown in white and fill yarns are shown in black. Notice 
that if panel A is made by using iayup Ay, layup A.» would 


ilso result at 90 degrees and vice versa. 


Figure 3 illustrates the four configurations studied in 
these tests. The symbols used are similar to those in Fig 
ure 2 except that only the straight portion of the yarn is 
drawn since it represents the position of approximately 

Sths of the yarn in a given ply. In layup B,, for ex 
ample, the upper white circles and the upper black rec 
tangle represent the top ply of cloth, The predominant 
warp pattern of this ply is on top and in the same direc 


tion as the span in the flexural test 


Since the symbols used in Figures 2 and 3 are some 
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Figure 2. Diagram of a typical panel showing lay 
up symbols and specimen position. 
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Figure 3. Layup symbols. 
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Figure 4. Elastic modulus in bending of laminates 
made by using different layups. 
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Figure 5. Flexural strength of laminates made by 
using different layups. 


ind elastic modulu n bending were plotted against the 
resin content of the spec ens 
Least-square nes of best fit were found and are 
hown in Figures 4 and 5. Only one panel was made from 
the B,-B layup, and it had «a mean resin content of 30.20. 
This value was therefore used in comparing all of the 
laminates: the arrows in both figures show the strength 
lues for A, and A. corresponding to this resin content, 
nd the mean flexural properties for B, and B, are shown 


on the graphs as X’s. 

From Figures 4 and 5 it may be seen that both the 
flexural strength and modulus varied inversely with resu 
ontent over the range investigated. It is also immediately 
pparent that the type of layup configuration employed 

vy be quite important in determining the strength prop 
erties of the finished laminate. Note also that panel A 
ore unidirectional or anisotropic than panel B; In 


otner vyords, there was a greater difference in directions 


Table | 


Comparison of Estimated and Test Strength Properties 


be 
= 
~ 
= 
/ 
= 
> 2 = 
\ 101,70001) 97,250(¢1) 1.74(1) 1.99(1) 
\ 900(4) 66,000(4) 3.28(4) 3.17(4) 
91,600(2) 85,000(2) 1.40(2) 1.51(2) 
RB 6860003) 74.300(3) 3.6003) 3.53(3) 


1/1 values are for laminates having 20.20 resin content 


The number n parenthese give the rank of the layups. 


Thirty 
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Figure 6. Other Possi- 
ble configurations 
when using four 
plies of 181 cloth. 


in A (A. A, was equal to 0.648 for strength and 0.635 
for modulus) than in panel B (where B. B, was equal to 
0.874 for strength and 0.782 for modulus). 

The analytic estimate of strength that has been men 
tioned above predicted both the rank and order of magni 
tude of both the strength and modulus of the panels. As 
previously stated, the flexural properties were estimated 
from the strength of the resin and glass and their distances 
from the neutral plane of the laminate. The estimated 
and actual properties are shown in Table I. Although 
several broad assumptions were made In the analysis, the 
agreement between estimated and test values is good and 
shows that the position of the favorably oriented glass 
fibers within a laminate can have a major effect on the 
fiexural properties. It should be recalled that this effect 
can occur even with a cloth normally considered nearly 
balanced in its strength in the two directions, 

It is interesting to observe that when the flexural 
properties in two directions (e.g., A: and A.) in a laminate 
are averaged, nearly the same value is obtained regardless 
of the layup employed. Also, when such averages are 
found for the estimated values, the agreement between 
estimated and test averages is excellent. Table II shows 
these data. 

Several other configurations are possible when four 
ilies of 181 cloth are used and all warp yarns and all fill 
yarns run in the same directions from ply to ply. For 
example, the configurations shown in Figure 6 can be sim 
ultaneously obtained. Note that these configurations are 
the same as B, and B, except that the warp and fill yarns 
have been interchanged. Analytic estimates of the 
strengths of these layups reveal that their strength should 


Table 


Average Strength in Both Directions fo: Test Panels 


= 
= 
= 
= 23 7 
A 80300 81.600 4.01 4.08 
B 


79,700 4.00 4.02 
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fall between that of B, and B.. Evaluations of test lam 
inates on a limited basis have shown that this is indeed 


the case (1). 


Effect of Number of Plies 

It would be expected that differences in strength pro 
perties between directions other than the differences 11 
warp and fill strengths would diminish with an increased 
number of plies. Laminates utilizing six, 12, and 24 plies 
were prepared from an A-type layup (i.e., one with the 
ipper half of the plies with the warp up and the lower 
half with the warp down. ) 

The values obtained for these laminates were con 
pared with those for the four-ply laminates already dis 
cussed (see Figure 7). The ratio of strength properties 
in the warp and fill directions is plotted versus the num 
It may be seen in the figure that the differ 
ence in strength in the two directions diminishes rapidly 
ind approaches the warp-fill difference as a limit. This 
effect is shown experimentally only for the A-type layup 
which would have the maximum difference in directions; in 
other layups the effect would probably become negligible 


much more rapidly 


Experimental 

Panels 8'2 by 11 inches in size were made from high 
temperature phenolic preimpregnated 1IS1l-style fiberglass 
cloth having a Volan A finish. Two panels were made 
from four plies of cloth with layup A.-A, and one panel 
from layup B,-B:. One of the A,-A. panels was made in a 
panel mold with 0.040-inch lands, and the other and th 


B,-B panel were made in a mold having 0.088-inch lands. 


One panel each was also made with an A-type layup fron 
six, 12, and 24 plies. The mold employed in making these 
latter panels had no lands. The inded molds had lands 
and were open at both ends. 


Other conditions employed in the making of the 
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Figure 7. Effect of number of plies on ratio of flex- 
ural properties in both directions of A:-A: lay- 


up. 
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THE LAMINATE THE LAMINATE 


Figure 8. Representation of A: configuration for an- 
alytic estimate. 


panels were 


a. Cure 10 minutes at 300° | r th fou d 
six-ply laminate nd 15 ites for th 
LZ rie 24 pis minute 

b. Mold release 


Kiss (or presqueeze) time—4d econd 
‘our-and six-ply ind one 
ite 145 seconds for 12-and t-ply | 
nites 
d. l’ress load 10,000 pound (400 ps based 
the projected area) 
e, Posteure n foreed-air oven, 17 hours at 275 


F plus five hours to 400° F 


Three pore ry pune vere made rder find 
i “kiss” time that would give laminate bh. eat. ‘owt 
eral croscople exmminattior bry mend? nf 
transmitted light revealed that the panels had an exce 
lent, highly void-free appearance. Specimens were cut 
from the panels according to the pattern shown in Figure 
2. and were tested ! fl xXxure as centrally louded pean 
according to ASTM method D-790 except that the four-ply 
specimens were tested using a one-inch span and ! neh 
width. 

Specimens ls incl nd one inch i vidth that were cut 
n both directior ro. i ngle panel had pre isly beer 
broken in order to test for a plate effect in thi ( ey 
vith the greater widt! The one-inch wid pecime! 
gave slightly higher lk nen t ted by Student 
test t! difference gnificant he I 
for flexut trengtl nd P— f flexu ! 
ulus The '2-in width w therefore cl 
also POSS ble to cut more ne} Vick specimet? ror 
panels 

The resin content of the specimens was determined Dy 
ignition for 16 hours at 1500° F after drying for two 
hours at 230° F:; resin contents were based upon the dry 
weights. The preimpregnated cloth was examined ( 
roscopically and found to conform to the 54 x 57 construc 
tion specified for 181-style cloth 
Analytic Estimate of Flexural Properties 

In the previously described symbols the ec 
venience. The yarns within a minate, ho have 
been found by means of microscopic examinations to hat 
nearly elliptical cross sections. In the present laminates 


the ellipses had a major axis approximately four times 
greater than their minor axis. The analysis of strer 
in the A; layup only will be considered as an example o 


the method employed 


Thirty fhree 


— 
i 
1.5 
0.5 
RENGTH RAT 
6 
| 


thie ercent of ! t Luminute by velght 
I g Cl ( 
fr n cross sectior 
specific ty of the glass — 2.56 
f pecifie 21 ! 
substitution, 
(y \ \ ) 
iA \ 100 
G —GO.R% (in 0.2 resin by weight) 
\ 6 nd A 16.4 
fg he rp direction (A ) plus the 
glass in the fill direction (A...) equals A 
Note that the same type yarns (ECE-225-153) ar 
lin both warp and fill in 181 cloth: the major diffe) 
the number of yarns per inch in the two direc 
varp and 54 in fill. 
\ \ 4/57 
refore the ire ot gi the varp direction is 
\ (1 94/57) = 27.5% and A 26.1° 
Let the A, laminate be represented as shown in Figure 
nd assume that the minor axis of one ellipse ts equal t 
nd that the major axis is equal to four. The units 
iry nee they cancel in the final calculations. 
The area of one ellipse, therefore, is 2 x 0. 7] TT 
The area of one repeating section of the cross sectior 
a e laminate is equal to eight varns in width and eight 
ght, or x 32. 256 
ne The area of yarns lying in one direction in one repeat- 
ler. ne section Is oO2TT 100.5 
a The percent of cross section occupied by the yarns lying 
: one direction is 100.5 (256 x 100—39.3°. 
iz The percent of a warp varn area which is glass is there 
fore 27.5/39.3 —70.1%. 
i The moment of inertia (1,) of the repeating section 
2x (8) 
ibout its centerline 1s 1365.3 
12 
a's The moment of inertia of one ellipse about its centerline is 
(O.5)> 
0.2. 
: 
ba The area of glass in one ellipse is 0.701q—2.2 


Dietz (2) gives the following equation for the modulus 


laminate: 


| the tron nof ] 
re 

ik the modulus of the laminate 

iy the modulus of the ith layer 


If it is assumed that the laminate is composed of two 


phases, a resin phase and a glass phase, and that the con 


tributions of their respective moduli are additive, then the 


equnutior becon es 

‘ 

- vhere I. is the moment of inertia of the favorably orient 
{2 ed fibers about the neutral axis of the laminate and I 


he moment of inertia of the remainder of the cross sec 


m of the laminate. By using the formula for translation 
ments of inertia, I Im + Aa’, and by summing the 
ts of the individual yarns in one repeating section 


+ 0.2 +2.2(1.5)) 
(0.2 + 2.2(2.5)° + 0.2+ 2.2(0.5)°] — 481.6 
ind I 1365.3 — 481.6 — 883.7, 
if If a modulus of 10.5 x 10° psi for the glass is used (3) and 


Ir it s ussumed thut the remaining area has a modulus 
ibout half way between that of the pure resin and that of 
mineral- or glass-filled phenolic molding compound, o1 


ipproximately 1.6 x 10° psi, then 


E 181.6 x 10.5 x 10°+883.7 x 1.6 x 10°—4.74 x 10° ps 


1365.3 1365.3 


By using a strength of 270,000 psi for the heat-cleaned 
glass (4). a strength of 10,000 psi fer the resin, and a 


formula similar to that used above for the modulus, we 


find that 


KF strength of the laminate 
181.6 x 270,000 +— 883.7 x 10,000 101.700 psi. 
1365.3 365.3 


\ similar analysis was performed for the other layups 
ind the results are presented in Table | 


In the above analysis several broad assumptions were 
nade (1) the contribution of resin and glass is the same 
on both the tension and the compression sides of the 
laminate (2 
strength properties are additive in nature (3) there is no 


) the contributions of resin and glass to 


shift of neutral axis during test (4) stress concentrations, 
such as incipient failures due to abrupt curvature in 
fibers at the “one under” weave pattern, are considered 
negligible. 

In spite of these assumptions, however, this method 
as proven valuable in estimating the strength of lami- 
nates in order that the importance of fiber orientation 


ind position to the strength properties may easily be 


shown. 


Conclusions 


The symbols used in this paper for representing lay- 
ups are helpful in visualizing the relative merits of 
arious layup configurations. Position and orientation of 
glass fibers in thin laminates made with long-shaft 
satin-weave cloth may have a marked effect on the flexur 
al properties of the laminates. It has been shown that 
this effect diminishes and becomes negligible as the num 
ber of plies is increased. In some applications, the choice 
of layup configuration may critically affect part suit 
ability; the use of tracer yarns to facilitate proper layup 
of cloth would be advantageous in such cases. 
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Figure 1. Styrene-Epoxy block molded with colored resin and cross 


sectioned to show interior foam. 
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A New 
Low Density Molding Material 


Donald L. Graham 


Vidland, Miehiqas 


B, HERE ARE MANY PLASTIC foams available con thermosetting resins Phe actual foaming or expanst 


mercially of both the thermoplastic and thermosetting is accomplished by the exothermic heat produced during 
types. Although these two materials are different in the cure of the thermesetting resin Th heat softer 
many respects both physically and chemically, tl and expands the thermoplastic beads or granules whic 
methods of operation used to fabricate them has als contain a dissolved expandable gas In moldings pro 
served to distinguish between them The thermosetting duced by this technique, the thermosetting resin form 
oams are generally formed by self expansion of catalyzed a hard resin-rich surface on the part and acts a 
resin syrups while simultaneously curing to produce a binder which adheres the expanded granul togethe) 
ardened, expanded structure. Or tne other hand, a SVvstem must be chosen to fulfill two main prerequisite 
themoplastic foams are available in either the expande to be uccessfu 
state, in the log of board form, or in the form of a m 
iquid, powder, or beads which require a heat fabrication I. rhe thermosetting resin must not chemicany at 
operation to expand or form then nto a tina (te red K the thermoplastic granul 
shape. Because the the rmoplastic materials depend upol The exotherm produced during thre cure the 
an external heat source for their formation, these ma thermosetting resin must be sufficient to soften at 
terials are not considered self-expanding expand the gas-containing thermoplastic granule 
This foaming method will work with several polyme 
sVsten In order to istrate he technique ven 
Self Expandable Thermoplastic Foams and to demonstrate some of the properties obtainabl 
\ new techn que nas now been deve oped to produ 
it ng }) de resins and expand polystyrene mead 
thermoplastic foams which are capable of self expansion 
This technique is based upon formulated mixture ol 
thermoplastic beads or granules and exothern curing ‘ 
, Polystyrene Bead-Epoxy Resin System 
The epoxy resins can be used sucee fu 
thermic material with expandable bead 
produce a sell-expanding low density molding materia 
7 Cher During the molding process the expanding bead bores 
f : P the epoxy resin outward and toward e mold irfa 
movement of re result hard re ! oane 
network of cured ep. resit irrounding: ea ndivid 
panded bead. This resulting structure can se« 
erence the sectioned molded block in the title figure 
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desirable and unique properties. 
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Figure 2. Bottle contains Q-4124.2 immediately after mix- 


as follows: 


Iixpands independently of 


Moldings are covered with 
Good adhesion 
surfaces. 
Structurally strong 
Low water absorption 


Low thermal conductivity 


Freedom from mold shrink: 


Figure 3. The Q- 


4124.2 is completely 


minutes 8.5 seconds. 


o metals, gl: 


Formulations 


best explained 


The actual molding techniques can 
by illustrating a selected formulation of components 
designatcd as Dow Experimental Plastic Q-4124.2. This 
s composed of four components which may be employed 


in the follow ng proportions: 


Component Parts by Wt. 
Exp. Plastic Q-4115.2 Epoxy Resin 100 
Exp. Plastic Q-865.2 Expandable polystyrene beads 120) 
Dow ET-S2 Curing Agent 20) 
Dow ET-225 Modifier 10 


The epoxy resin to expandable bead ratio may be 


varied from 1-1 to 1-2 


to obtain a range of densities and 
physical properties in the finished molding. A resin 
to bead ratio of less than 1-2 generally will not permit 
sufficient exotherm to be generated to cause the beads 
to expand. The best feaming occurs when a 1-1.2. resin 
to bead ratio is employed. Experimental plastic Q-S65.2 
Dow expandable beads measuring 14 mm. and 2.8 mm. 
in diameter may be used. Each size may be used in 
dividually or in combination to obtain various densities 
and physical properties. The use of 2.8) mm. Q-S65.2 
beads generally produces lower densities than the 1.4 mm. 
beads. Dow ET-82 and Dow ET-225 curing agent, and 
modifier, are used in an established ratio of 20 and 10 
parts respectively per hundred parts of resin. Figures 2 
and 3 show the overall foaming volume change, of a 


Q-4124.2 sample using a ratio of 1 to 1.2 of resin to beads 


Molding Considerations 


The four components of this system must be mixed 
together thoroughly before charging to the mold. The 
foaming efficiency, which includes completeness of mold 
filling, general moldability, absence of voids, density, good 
bonding to surfacing skins, speed of foaming, and ove: 
all cycle time, is dependent upon the following variables: 


1. Temperature of the reactants. 
. Mass of the reaction mixture. 


3. Geometric shape of mold, 
!. Temperature cf mold. 


- Completeness of mixing. 

The reaction time required to produce expansion of 
the polystyrene beads is dependent upon the initial tem 
perature of the reactants. This time, depending upon 
the mass of the reaction mixture, can be varied from 
tbout 15 minutes to less than one minute, For the most 
rapid foaming, the epoxy resin may be preheated = to 
195 F. This also lowers the viscosity of the resin which 
facilitates easier handling and mixing. When the resin 
has reached the preheat temperature, the beads are added 
to the resin and mixed thoroughly to insure’ proper 
wetting of the beads by the resin. The curing agent and 
modifier are then added to the resin-vead mixture and 
thoroughly blended. The reaction mix should then be 
charged to the mold, the mold closed, and clamped shut. 


Molds must be constructed to withstand the foam 
ing pressures exerted. These pressures developed during 
the foaming operation are in the range of 10-60 pounds 
per square inch and are dependent upon the density of 
the molding. Because the epoxide resins are excellent 
adhesives, molds used in repeated molding cycles must 
be provided with coatings of Teflon, silicone, or other 
commercially available mold release agents to insure 


proper release 
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The aqdensity ot | ding «determined ny 


severa factors: 

1. Mass of charge to 
2. Resin temperature 
3. Mold temperaturs 
1. Type of bead used 


>. Resin to bead rat 


6 Geometric shape of mold 

7. Surface area t Volume rat 

lo obtain optimum expansion, molds should be in 
sulated or heated to reduce the oss of exothermic 
wat. Coring is desirable to provide an efficient method 
of heating the molds as well as cooling for optimun 
moldability and shortest overall cycle time. 


Densities of styrene-epoxy moldings are taken to 
be the weight of a completed part. Due to the resin 
rich surface and less expanded beads present on the sui 
ace of these moldings, there is a density gradient 
throughout its structure At the present time, the 1.4 
mm. diameter beads have produced minimum densities of 


Beads of 2.8 mm, diameter 


6 to S pounds per cubic foot 
are capable of reducing this density to 4.5 pounds pet 


Poot 


The ability of this material to expand against and 


adhere to most materials suggests its use as a structural 


filler in) sandwich construction. A sandwich structure 
can be formed by placing the facing materials at the 


bottom and top surface of the mold prior to foaming. 
Rigid materials such as stainless steel, aluminum, gal 
vanized iron, glass, wood, and high impact plastic shee 
have all been successfully used in sandwich panels 

Reinforced glass laminated skins can be produced 
simply by placing dry glass cloth in either or both sur 
faces of the mold. During the foaming process, the 
resin is driven to the surface of the mold, thereby 
saturating the cloth, See Figure 4. This technique looks 
especially interesting us a method for producing sand 
wich panels in the construction field. Panels produced by 
this one step operation have the advantage of being light 
in welght, are good insulators, and are covered on both 
sides with a reinforced structural skin. 

Sandwiches produced with this new system = posses 
unusual strength characteristics. The core, which has 
density gradient throughout its structure possesses al 
increasing sheer modulus from the center to the surfaces 


function, but it is certainly a 


This is not a_ linear 
Improvement ove a typical sandwich where the core is of 
uniform density up to the skin. Thus, the stress distribu 
tion in structural sandwiches made from Q-4124.2 are more 
ideally balanced 

When foaming between thin flexible laminating ma 
terials, it is important that these surfaces be backed up 
with retaining molds to prevent distortion. Complex 
shaped laminating skins should 


ing molds securely to prevent 


ticularly important when foam 
skins that could distort from the exothermic temperatures 
and pressures produced by the reaction mix 


vacuum ports in the retaining molds to hold thin surfac 


ing skins tightly against the retaining molds has beer 
successfully employed. 

Inserts placed in or projecting into mold cavities 
can be easily encapsulated by the foam materia Here 
again the resin is driven to the exposed surface whicl 
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Figure 4. Saturated glass cloth surface produced by the 
expansion of Q-4124.2. 


Figure 5. Refrigerator door molded by foaming between 
molded plastic surfaces. 


eoats and adheres the part securely in place 


The unicellular construction, structural strengt! nad 
OW therma conductivity have encouraged the 
use of this material in refrigeration applications. Severa 
prototypes of refrigeration parts have been made t 
demonstrate the adaptability of tl material for t] The 
Figure 5 pictures a cross sectional view of at upper 
half of a refrigerator door produced by expanding ir 
place between molded high impact plastic heet Phe 
outer and inner doo ners, formed prior to foaming, 


were placed in retaining molds during the molding opera 


tier Doors have beer uccessfully formed part 
such as lock mechanisms, latches, door hinges, gasket 
and fixtures incorporated in_ the molding during on: 
fabrication step. Doors produced in thi manner have 
proven to be extremely strong and dura and pre 

to provide i itisftactory method for fa ceuting 

plete plasti refrigerator door 
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COMPRESSIVE 


STRENGTH OF Q-4124.2 | 
AT YIE ‘| 


LO VS DENSITY 


wo | | TEST SAMPLES WERE 
8's 3° MOLOINGS | 
4 ? 4 3 10 12 3 is 


DENSITY,L.@S / CU FT 


Q-4124.2 | 


PERMISSIBLE OPERATING TEMPERATURE VS DENSITY 


T 


TEMPERATURE 


Properties 


()-4124.2 ure a function of 


physical 


density. 


Properties of 
the 

Figures 6 
permissible 


prope rules are 
the 


Some. of more important 


and show compressive 


illustrated, 
strength temperature v 
respect to the 
gradient through the cross section of a typcial molding 
from the edge to center of a 3-inch block. 


and operating t] 


density. Figure illustrates density 


The water resistance properties of this material ar 
their 


epoxy resin surfaces, as well as being composed of mil 


excellent. The moldings are characterized by hard 


lions of tiny non-interconnecting cells. Like other poly 
styrene type foams, the thermal conductivity of this 
material is low. The factor has been determined to be 
in the range of 0.24 BTU'’s/hr./sq. ft. Fvin. of thick 
ness, 


Applications 


Applications for this type of material look promising 
in a number of fields. The general properties as described 
suggest the following general applications: 


1. Low temperature insulation 
2. Buoyancy 
3. Sandwich construction 


4. Structural low density filler 


5. Low density molding material 


Specific applications in the low insula 


tion field include the use of this material to form refri 


temperature 


gerator doors and cabinets, freezer lids, and evaporator 
doors, Other potential uses include transportation insula 


tion, air conditioning, insulated packaging, and cold 
| storage building panels. Applications as buoyancy 
3 3 ‘ 6 ? 8 9 material cover the construction of boats, boat buoys, 
BULK DENSITY, LBS./CU FT floats, pontoons, life preservers, water sports equipment, 
: and flotation chambers in marine construction. The ease 
Figure 8 in fabrication of sandwich construction suggests use in 
truck body panels, building panels, doors and partitions, 
| DENSITY VS CROSS-SECTION boat construction, furniture, and aircraft structures. 
TAKEN FROM @X8X3S IN. BLOCK Many miscellaneous applications such as a_ reinforcing 
; medium for sheet metal parts, encapsulation of electrical 
I components, anti-corrosive structures and use as a 
= “ rr} shock absorber in automotive construction are also being 
considered. 
2} In summary, Q-4124.2) should be considered as a 
‘ = structural molding material, and therefore should not 
z be considered as a replacement for low density non 
= structural void fillers. Styrene epoxy moldings should 
— find their widest application in products waich encompass 
—_— the advantages and properties offered by its utilization. 
4) : Furthermore, this system offers a new molding material 
which should permit fabricators to attain greater design 
latitude for producing new and better specific end 
products. ® *® 
14th SPE Conference January 28-31, 1957 
l ‘ SPE JOURNAL, October, 1957 
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Maintenance of ... 


Electri 


F. R. Cinco 


Reed-Pre ntice 


Worcester, 


Corp. 
Mass. 


PREVENTIVE MAINTENANCE PROGRAM can tx 


a defined as one in which equipment is inspected, test 
d and reconditioned at regular intervals to prevent failure 
measure of the 
maintenance is the 
eliminated, A 
throug! 


n service and to retard deterioration. A 


effectiveness of preventive extent 


vhich emergency repairs have been wel 


planned program foresees and prevents trouble 


constant supervision, thereby preventing productive inte) 


uptions, 


Planned maintenance helps the manufacturer reduce 


the cost of goods by getting the maximum use from his 


equipment and by reminding him to make modifications 
” renewals on a planned rather than a hit-or-miss basis 
Let's compare a planned maintenance system against 


a hit-or-miss 


system 


With a production curve 


vould closely parallel the 


planned actua 


Ssvstem, the 
theoretical maximum productior 


rate of the machine. Compare this now with the hit-or 


miss method. No planning for maintenance means down 


time is increased due to the unavailability of parts. At 


no time do you know the condition of the machine or its 
eritical parts. 

It can be seen that the results of a preventive mau 
tenance program would be 

1. More production from each machine 

2, More production from smoother work flow 

3. Increased maintenance budget effectiveness 

Assurance of safety 

How de you set up a program of planned main 


tenance? Actually theyre aye many procedures for doing 


this. Every plant must establish one to suit his own needs 


electrical manufacturers such as Genera 


Westinghouse will aid 


arge 
and anvone in evaluating 


is program 


Jol RN October, 14. 


Equipment 


best way to avoid repan 


. 


prevent the need for repair . 


The Five Steps 


One thing comn 
that is the 1ive steps that must Tirst 
Gather complete equipment data 
plant, recording nameplate ul 
every plece of electrical apparatu ! 
2. Determine the extent of routine mainte 
all equipment from. the tandpoint { 
operation, Include only those ite ! 
gram W pay dividend 
the duty performed DV each prec f appa 
Arrange the inspectior vstem and frequ 
to need and experience 
1. for critica tenance 
to stock the eritica renewa part 
costs down-time 
>». Establish a critical maintenane ) 
ist of eritical equipme 
So much for the meat ind 
the prevention of breakdowt No 
Inspected mia \ 
svsten 
First, let’s conside ‘ Wha 
of motor 
The number one cau 
dust. Dirt acts in ou 1 
and bearing to plug ‘ entilat j 
the circulation of r, Dirt contain ( 
vhich attack the nsulat nm cau 
nsulat ol to t it 
Vater whic! ! url et 1} ( ! 
ircuits. It fight ibrication est 
auses motors t erheat ‘ 
Consequently, the 


s to keep the motor clean. 


costs 


Is 


| 
roug 
rate ear 
nee Von ‘ 
‘ 
cl nin 
‘ 
4 
‘ 
Elects nortant 
ont. 


Meisture and stray oil are generally found around a 


plasti macnine These two elements attach themselves 
te nt, dust, and other foreign material and eventually 
nd their Way into the motor air passages attacking the 
nsulation. They will tend to destrey the insulation by 
ftening and saturating, thereby setting up leakage 


path for the voltage and the eventual breakdown of in 


Proper Lubrication 
\nother reason is friction through improper lubrica 
tion. The proper type and the amount are very important. 


The wrong type, insufficient amount, or contaminated 


‘ allow friction to be produced bringing ruin and 
destruction the bearings, Oil is the cheapest item in 
the operation cost, Vet no one thing Is more Important, 
Tr there anything more sure to cause trouble than 


mproper lubrication. Don’t guess! Play it safe. Follow the 


motor manufacturer's lubrication instructions. 

Vibration shakes the life out of a motor. It: shakes 
parts loose, breaks connections, breaks down insulation, 
cnust rapid bearing wear. One of the most common 
cuust of vibration is misalignment, either angular 
puaraite 

In general, to add Vears to moto life, follow these 
on mple rule 


Keep it clear 


2. Keep it properly lubricated 


% Keep a regular inspection schedule, 
1. Don’t wait for motors to squeal for lack of oil, or smoke 
from overload, before checking their condition. 


>» At all times know the condition of the moto 
6 Know what loads the motor must carry. 


7. Correct any indication of weak points before the 


8. Remember that prevention is better than cure. 

Now what about control? To answer this, we should 
first know what constitutes controls. There are many and 
varied types, however, all can be listed as follows: 

1. Magnet operated devices 

2. Thermally operated devices 

3. Motor operated devices 

Stati accessories, 

™ Mechanically operated device 


kleetroni« devices 


Control Equipment 
As was the case with motors, cleanliness of control 
equipment is one of the most important factors towards 
the prevention of breakdowns. Accumulations of dust and 
dirt should regularly be removed either by vacuum or by 
blowing with compressed air. This is important, as dust 
may not only prevent the control devices from operating 
normally, but also may contain conducting material which 
will ultimately form a path between points of different 
potentials, resulting in a short circuit. Dust on the sur 
faces of interlocks can prevent the circuit from being 
completed, even when the contacts are closed. In addition 
dirt. here are a few other items to inspect for. 
Magnet operated devices Starters, contactors, relays 
olenoicds. 
1. Control circuit voltage. A low voltage condition causes 
contactors and relays to operate sluggishly. The con- 
ie ps may touch but not under complete pressure, 
causing the contacts to overheat and weld, Over-voltage, 
on the other hand, shortens coil life and also increases 


the closing foree, causing mechanical wear and bounce. 


2. Excess heating of parts as evidenced by discoloration, 
charred insulation, or odor. 

3. Freedom of moving parts (no binding or sticking). 

1. Condition of contacts. Every time contacts open o1 
close they are subject to mechanical wear and electrical 
burning, consequently these items may require cor 
siderable maintenance depending upon their operating 
conditions. 

+». Loose connections. 

6. Excessive noise in AC magnets. 

7. Evidence of dripping water o1 liquids falling on the 


cont rol. 


Thermal Controls 

Th rmally operated devices—Overload relays, ten 
perature relays and thermostats 

In addition to the above mentioned items, the follow 
ing should be checked. 
1. Condition of heating element. 
2. Condition of control circuit contacts. 
3. Check to see that the contacts open when the latching 
mechanism trips. 

Motor operated devices—Times and pyrometers. 
1. Operation. This includes proper functioning of the tin 

ing devices, and proper sequencing. 
2. Excessive vibration or noise when in operation, 
3. Wear or roughness of sliding contacts. 
1. Condition of gearing, springs, clutches, and lubrication 
where recommended. 

Static accessories—Transformers, fuses, resistors, 
capacitors, wiring, bus, and cable work. 
1. Excessive heating of parts. 
2. Corrosion, 
3. Loose connections. 

Mechanically operated devices— Master switches, drun 
controllers, push buttons, selector switches, manua 
starters, limit switches, rheostats, flow switches, pressure 


switches. 


Personnel Protection 

These items are most important and should definitely 
be checked very thoroughly. They form the basis of per- 
sonnel protection. They are the actuating media of the 
safety circuits. Remember that human lives are depend 
ent upon the proper operation of emergency buttons, 
master switches, selector switches, limit switches, pressure 
switches, Check these items for: 

1. Dirt 

2. Excessive heating. 

3. Freedom of moving parts. 

Corrosion 

5. Contacts and contact pressure. 
6. Loose connections. 

7. Excessive arcing. 

This paper has not dealt with specifi« problems of ¢ 
electrical maintenance because there are too many and 
the conditions surrounding their causes are too varied, 
What we have attempted to point out is the fact that 
many of the breakdowns can be avoided through a prope) 
periodic simple inspection. 

In summarizing we can suy that breakdowns 
due to electrical failure can be minimized if you follow 
these suggestions. 

1. Know your equipment. 
2. Establish a preventive maintenance program. 
3. Keep the equipment clean. ® *® 


Reference Genera Electric Productive Maintenance Forum Fel 
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Uniform Plastic Stock Temperature Means 


Better Injection Molding 


A. L. Bird and J. Eveland 
The Dow Chemical Co. 
Vidland. Miehiaar 


... silver streaking, discoloration and brittleness, sink marks, crazing are all 
troubles that can be helped by heating the molten plastic uniformly throughout. 
Heating cylinder designs and improvements hold one key to trouble-free molding .. . 


~* JHE NEED FOR «a uniform plastic stock temperature Discoloration and brittleness of plastic parts associat 
} | | 


has long been recognized. Manufacturers of injec ed with degradation of the polymer would be reduced 
tion molding machines along with manufacturers of plas with uniformly plasticized molding materials The basic 
tic molding materials have made much progress in the function of the heating cylinder is to convert the solid 
development of more efficient injection molding machin: plastic granules to a molten fluid mass capable of flow 
heating cylinders. The needs for more iniformly ing under pressure To accomplish this the heating 
plasticized material before injection into the mold cavity cylinder has been equipped with a torpedo which may 
are many. or may not be internally heated and heater band 
tending from the front to the rear of the e inde The 


Problems which hav annoved molders for years 
: primary function of the torpedo is to increase the hea 


may be eliminated or at least minimized with uniformly 


| | | ing surface and to decrease the thickne of the plast 
lacticriz nt ‘ +} 1] } 

Nasticizer molding materials Certainly nis 

heing heated. The heater bands transmit eat 


a step toward imination of silver streaking which is 

annoying and costly because of ts persistence In o¢ 

curring and recurring in the same mold regardless of the 


aniount of work performed toward solving this problem. The Average Mass Temperature 


It is common molding shop knowledge that overheated ~_ 
pla tl n ij ! iu 7 ] , tr ] 9 T) d lo arrive at some predetermined ma average tem 
NaSLIC IS a lajyor St S1ive PAKINE one 
not nec arily apply t A na averas tem} atu perature of the plastic the cylinder temperature must 
rt necessi ] al | 0 he mas average emperature 
of the plastic but may apply to localized areas in the net arily we tia a temperatut mewhat highen 
m pla tic whicl iM n \ rhe ited HDecause than the desired mass average temperature. As the ma 
if Le as Will tl co ‘ ove 1 aus 
f t ] ng ntact writ} +} vlind val uverage temperature requirement rises due to molding 
0” Loo ion q contact eriod \ ] lt ae? Wi Ss al 
needs, there exists th wossibility of som ortion The 
heated torpedo surface. As the fluid plastic flows in the ‘ 
vitv. th ’ lized hot not +) t withstand tl plastic reaching a temperature at which degradation of the 
nresgure thi and therefor erupt. This occurs. Th s is due to the pread or deviation 
the leatic front a flow from the mass average temperature with some portior 
of the plastic being below this desired teriperature and 
e Cz l rod ces ©! STreanI Ing. 
some portions above. This temperature pread in cot 
ventional heating cylinders is considerable and as_ the 


desired mass average temperature of the plastic ap 


proaches the temperature at which degradation of the 
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ner field during recent months has been tremend 
| be competitive the molder must produce part 
aximum rate and with a minimum of labor and 
r with thinner section thicl 
if the finished part has been the technological tar 
thre niectior molder entering this field The 
failure of tl automatic operation depend 
oser control of the many variables associated with 
If any one variable cannot be con 


cl the hole operation becomes a complete failure 


The Need for Uniform Heat 


High on the t of variables to be controlled = the 
istic «temperature niform plasticized materia Is 
‘ mportant due to thinness of the part and the 

hich thy nozzle temperature must be con 
\nv cold slug present in the fluid pRastie could 
plug the nozzle or cause unbalanced flow of the 
Vit the car ity producing short shots o1 trap 
yam i re de oof the part To be successful tn the 
nye nin ection containers, the mold cay tv must 
filled extremely fast This is due primarily to the 
ist n formed next to the cavity walls during filling 
n the en ty becomes dependent upon the thick 

etwee the solidified skins and not upon the thick 

‘ the cavity To accomplish high speed injectior 
ection molding machine capable of high injection 

beeorn a onmece ity Of equal importance is ut 
istic Stock temperature to assure easy filling and 
wniform evel If the continuity of the mold 

que nterrupted for any reason, the pres 
topped, the trouble located and then started 
This can be ery costly and time consuming 

the molder 


Nonuniform plastic stock temperatures produce pat 


ch do not shrink uniformly thereby causing localized 
tresse and a tendency to warp. Other defects arising 
from nonuniformly plasticized molding material are sinl 
marks, poor or obvious weld lines, silver streaking, bub 


rittleness, crazing, surface ripples, short shots and 


heat distortion temperatures 


Developments in Heating Cylinder Design 


Work has been done in conjunction with many ot 

e injection molding machine manufacturers to deve 

1 method for rating the efficiency of heating cylinders 
(1) The efficiency has been described as the ratio of the 
‘mount f heat absorbed the plastic to the 
heoretical or maXimum amount which could possibly bye 
tbsorbed ‘) value varies considerably as the output 
wunds per hour changes. The heating efficiency can 


measured at several different throughput rates and 


t grap f heating efficiency versus output rate can be 
raw \ standard rated efficiency of eighty percent 
is been chosen as the point of eylinder rating and fon 
mparison of one cylinder design to another. It was 


determined that the output of any heating cylindet 


a constant times the heating surface squared to 


Haste olume ratio 
Vit the use of a thermocouple located th 
e, the plastic temperature was found to vary con 


derab from one point of measurement to another 


One factor affecting the plastic temperature was torpedo 


ti n the packaging and 


design. From this work it Was determined the heating 
cylinder should have the following qualities 

The chamber should have adequate plasticizing 
capacity This means the ability to produce uniform 
heated plastic at well above maximum production 
capacity of the machine, 

B. This plasticization should result in a minimum of 
pressure loss. 

C. The construction of the chamber should be leak 


proof and strong, yet it should be demountable for easy 
cleaning. 

D. The flow path through the chamber should 
smooth, with no dead spots. The surfaces should be uni 
formly heated to assure fast plasticizing without ove 


heating 


Experimental Heater Designs 


Many attempts have been made to construct a hea 
ng cylinder possessing as many desirable characteristics 
as possible. Some designs have greatly increased the ef 
ficiency of the heating cylinder while others have not 
been as successful. One design increased the torpedo 
diameter without increasing the cylinder diameter, Thi 
effectively reduced the volume of plastic being heated 


wetween the torpedo and cylinder wall. In theory this 
should have increased the heater efficiency but in actual 
practice the pressure loss was so great the design was 
impracticable. 

The torpedo length in one design was increased t 
obtain more heating surface area. The thickness o 
plastic being heated between the torpedo and cylinder 
wall remained the same. Here again the efficiency of 
he heating cylinder should have been increased but e) 
cessive pressure loss also made this design impracticable 
In any design to increase the heating surface area o1 
reduce the plastic volume being heated excessive pres 
sure loss must be avoided so sufficient pressure remains 


to do a satisfactory molding job 


More Successful Heaters 


Many other designs have been more successful than 
these just discussed, To increase the effective heating 
surface more fins have been designed into the torpedo 
This increase in the number of fins has been to increas« 
the surface contact area between the torpedo and cylinde) 
wall so additional heat can more readily be conducted 
to the torpedo. This same goal has also been achieved 


by increasing the length of the fins without increasing 


their number, and by the use of a flange arrangement 
between the torpedo and cylinder wall. Still another 
method to increase the effective heating surface is the 
installation of heaters within the torpedo 

During one standard rating test which employed 
the eighty percent efficiency factor the use of interna 
torpedo heat increased the rating from forty pounds 
per hour to seventy pounds per hour (1). This seventy 
five percent increase in output rate is considerable. In 
creased heating surface is also accomplished by greatly 
nereasing the diameter of the heating cylinder in the 
torpedo area. Here the torpedo diameter has also been 
nereased so the heating surface to plastic volume ratio 

is lurge as possible and yet keeping the pressure loss 
n this area as low as possible. 


For maximum heat transfer from the heater bands 
the cylinder wall a close fit between the two should 
be made. As the cylinder is heated these bands some 


time become loose and must be tightened. A small gap 


SPE JOURNAL, October, 1957 


cul tive Ke \ | the the chance ol 
ration mittione of the finisned plast 
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n many instances is a necessity 
proper tension on the band e clos 
ta ned, It nas bee? I nei the ot a 
mands is very Important t i a old « 
flow witl the cylinder The sma 

i i ti Dunds snp lid be yrrered 
produced in these areas \ more unif 
temperature is possible with this arrangement 
Reflective Shields 

Reflect Ve shields around the entire heating Cy rile 

ure a great id mainta ng Inltorn plasth Stock 
temperatures This can le plained in the following 
The heating band n tl eviinde. re spaced 
it certan ntervals spacing tries with the dif 


bands may not produc: iniforn eat over the entire Figure 2. The Maccaferri Melt Extraction Heating 
Wie th. This 1 ¢ “ect nerve ses The are; ofl the evirndel 
vid This in eff crea “A rea Cylinder. 


eating bands There are, therefore, areas along the = “aR It 
cylinder ength receiving 1 vhile ther area 
receive a concentrated heat nput 
Shields are incorporated into the design of many 
heating bands. This has been very beneficial in reflect 
ne the eat normally ost to the evlinde) How yy 
evel the spaces betwee! thre mands remall unchanged 
\ reflective shield around ti entire eviindet ery 
effective reflecting the ‘ the entire 
ength of the evlinde 
Thermocouplk locatior mportant so the correct 
cylinder temperature recorded (2) Since heat natura 
vy tends to rise t Nas beer found that thermocouple 
frequently read 20° F, to 30) wer when located i 
ttve 
the bottom of the cylinder than when located on top 
This added 20° F to 30 F of excess heat on the top of 
the cylinder is sufficient to cause degradation of som 
thermoplastics We believe the best location for thermo s relatively simple to manufacture, while the Maccafer 
couples is on top of the evlindet In conjunction with ner (5) (Figure 2), ha greater area of heating ul 
thermocoupl ocation becoming more evident face for a given ‘ 
lection molding heating should have at east Whe thre niection plunger exert pressure or thre 
three zone controlled heating With anything tess thar vranule the fluid materia next te the heater vo 
three controlled zone t is very difficult to determine thas chivas 
the true temperature of mu f the heating cylinder anieteitads and through the no ‘ As the fluid materia 
Any number of the problen of injection molding may escapes, stiffer. | melted materia ‘ toward 
arise without positive contro the heat supphed te the heater wa laliv, the plastie ne to the wa 
the entire length of the cylinde) too stiff to flow through the P Inder ¢ ' 
niectior pore 
Recent Heating Cylinder Design Calculations for heating polystyren 
Melt extraction heating of thermoplastics show If the heater wa at 500°) | poly rer 
nuch promise of providing a uniform plastic stock ten heated to 456 | n the Tollowing time-thiekne rebeat 
perature for injection molding (3) Melt) extraction ship 
i term which has been employed to deseribe a technique 
heating the plastt tan yer next to the neal Layer Thickness, Inch Time, Seconds 
ng cylinder wall and skimming it off so the next deepe Os] ‘ 
aver of plastic can come nt contact t the eating Wwe 14 
urtace This method « entiallv ¢ minate the need t 4) 
transfer heat through the pla to melt the entire ma an yy] 
The heater inherently produce iniform temperature d ; 
tribution in the plastic since tl] ean of removing the 
t at ery mract i tract iver} 
plastic from the heated surtace restricts the material re 
tvrene muel ore t ‘ ecu ‘ ‘ 
moved to that whiel ve melted The plastic f \ 7 
ind then through the eto the 1 ‘ heat througn the Hastie ther 
hinner thar ! extracted every tft econd 
Figure lL and 2 illustrate t melt extraction hea 
ng evlindet which have iu nsiderable success = 
peration under mold duction nait I Melt traction heute? ave ulficient 
Poly ine? (| pure 1) luP nt ngineers (4) suri to the equired 
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=\ 
Figure |. The Polyliner Melt Extraction Heating Cylinder : 
‘ 
} 
ferent machines. Ni leat Is suppled to the 
these spaces between the heater band — 
& 
7 
j 


m po bly long. Melt extraction heaters shoul 


i ttle as possible upon heat conduction throug! 
tie because they cannot allow very much insuf 


eated materia © pass througn. 


| mineiple nd mitations of extracts 
iter miicate they heuld be excellent for use in 
asticizing systen Small amounts of fluid plastic car 
th kKimmed off during very short heating time cycle 
f two or three seconds each These small shots cat 
auecumulated and dumped into an injection eylinder 


quickly to provide large quantities of uniformly plasti« 


ed material for injection into a meld which may require 

t t xty seconds for its evele because of large size 
con mt need 

Melt eNtractior heute permit thre ust ofl lowe! 

ric average temperatures of the plastic than with con 

entional heating cylinders employing a terpedo. Thess 

ver temperatures are possible because of the greater 


imount of ram pressure available to foree the more 
cous polymer into the mold activity. The more uniforn 
n ¢ temperature, producing a more narrow range be 


and maximum temperature, allows. the 


e of lower mass average temperatures, without the 


bility of some unmelted particles being forced into 


Lower cylinder temperatures will contribute toward 


ter eveles and stronger parts. The time required to 


eat the polymet reduced and the time for the molded 
mrt to selidify so it may be ejected from the mold is 
also reduced, Tests have shown the lower cylinder tem 
peratures produce parts with better physical properties. 


} 


Of course, good molding practices dictate hew far the 
evlinder temperatures can be lowered and_ still produce 
good parts. No molder will want to mold with the 
eylinder temperatures so low the polymer is too viscous, 
thereby producing parts which are highly stressed. 
Melt extraction heaters have two other possibly 
idvantagweous characteristics. The granules in the cen 
tral core of plastic inside the heater do not melt. They 
appear to work their way radially to the heater wall. 
They do not become hot enough to stick together in the 
core and they leave room for the air between granules 


to pass back through the porous mass and escape around 
the plunger. This is a plus factor in eliminating silven 
treaking on polystyrene moldings and in reducing oxida 


on of polyethylene inside the heating cylinder 


Pressure Variation 


When the column of granules ahead of the injection 
plunger is long, as in a conventional heating cylinder, 
the variation of injection pressure in the mold can be 
arge The longer the granular zone, the greater the 
pressure variation because of the compressible nature of 
the granule column \ superficial examination of a melt 
extraction heater shows there is a column of unmelted 
yranules which extends the entire length of the heater 

om plunger to nozzle. Since the plastic moves radially 

her than longtitudinally, however, the effective gran 
ule column length is approximately equal to the radius of 
the inside of the heater and is therefore shorter than 
the column in a conventional heater. Thus, the great 
ength unmelted granules should not interfere with 
pressure control in the mold. Observations have shown 


Foartu four 


w 
x 4 

5 w 20. 30 4050 100 


MINIMUM CYCLE .SEC 


this is true in heaters which have been in operation. 


A study of previous work reported shows materia 
would scarcely pass through the melt extraction heating 
cvlinders if the heating efficiency was less than ninety 
percent (5) The curves shown in Figure 38 indicate 
heating efficiencies of ninety percent and more whet 
operating at the maximum pounds per hour output. A 
| 


greater output could not be obtained hecause the material 


would not pass through the holes if the liner. 


Recent Experience 


Recent experience in molding thin wall containers 


indicates greater uniformity of plastic temperature may 
be required than that suggested by the standard rating 
system for heating cylinder designs. Originally the 
eighty percent heating efficiency figure was selected 
on a basis of average performance in molding plants. 
The wall thicknesses then being molded were in the neigh 
borhood of .065” and up. Very few parts thinner thar 
45” were encountered. Present wall sections call for 
45" and less down to as low as .012” in polystyrene 
containers for single use applications. High injection 
speed has been recognized as necessary for filling these 
thin walls. Uniform plastic stock temperatures are also 
required, Current experiences indicate plastics are being 
overheated in some cases in order to fill walls as thin 
as .030". ® ® 
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Sal es trom a layer about .062° thick to fill the mold Figure 3. Performance chart for the Maccaferri Cylinder. 
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fect of Fillers on... 


High Humidity Insulation Resistance 


of Epoxy Resin Systems 


Harvey L. Parry, James E. Carey and M. D. Anderson 


Shell Chemical ( 


Ne Jerse 


... addition of filler to a good epoxy resin impairs insulating properties . . . just how 


much depends on filler, resin and environment... 


na continuation of a study on the effect of fillers o1 bridge was used to meusure resistances r Soo t d 


epoxy resin systems (1,2) exploratory eXperiments The environmental conditions of 950 RH at 140°H vere 


have been made oO! the effect is type 1 st lected Ving nformatior fron Bel ephonme | hy 
on insulation resistance at high humidity oratories (5) that they had found these conditions to be 
very effective in evalu ng plastic insulati« The per 
It is well Known that the nsulation resistance of 
them over a saturated K.SO, solution in a Masor ir f 
of 25°C and 50% relative humidity is so good that sizeablk 
binding posts mounted it polymethyvimethacryvlate cap 
amounts of other materials may be aaded to the systen 
, The jars were maintained in a foreed draft oven at 140 
vithout degrading the product to the point of uselessness. a aici 
F. Keach i? was connected by covered Vine 
However, when such systems are given prolonged expos . : : 
terminal strip n Inted outside the vel! 
ure to high humidity, performance is often unsatisfactory ' | 
The ability of moisture to wick along the resin-filler inter 
ed W ter prior te wing mut fest 
face under some conditions | been reported (3) The : ; pu 
intensifving effect that fillers | e on gaivanic degrada Using this set Vil t Ke 
tion under high humidity has so been reported (4) neusurements without disturbing the environment by ce 
Hence, one of the components of resin system whose necting the bridge to the ppropriate te ly 
iction at high humidity would be most ispect is t the oven, The insulation r ne I nh speemmet 
filler easured daily for period of 35 day 
f mi} x Two types of specime vere ed in tl 
ihis paper reports the resu fa prelu ary ty} sed Wy 
ol the problen It ntended to now the effects ed Cast Sheet ind heavily f aed ! 
that result from the use of fillers and the magnitude I The unfilled cast spe e) re prepared be 
formulation variables nsulation. resistance t Curing wus done it foreed draft over 
temperatures. vas S28, a tvpica von i ‘ | 
\-epichlorohydrin conde te det regarding 
xperimenta 
Lith ex Sule ed re reese far 
Insulation resistance Vas ! isured ccoraing 
ASTM D257-54T using the specimer istrated in Figure 
of the method. A Gene} Rad Type 44B nego! Fj ed specimens Were moided under pre re n orate 
that high filler loading could he sec Sines ill fille 
specimens were based on Epon &28 cured with n pher 
Tt ‘ } 1 SPE | enediamine, a B-stage technique was used to muke t 
nis pape Ss prese el ‘ 
Techr Conferenc: molding easier. The phenylened melted ar 
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FIGURE 1 10 i” 
FIGURE 2 


TYPICAL RESISTANCE READINGS 
AT 140°F, 95% RH INSULATION RESISTANCE OF UNFILLED 


11 CASTINGS AT 140°F, 95% RH 
ll 


1,2,36 | “~~. 
Off Scale ~ 


101° 10! = 
o 9 BUM 8/65 
oo 


Ohms 


BOM Post Cured 


16/150 


10 


5 10 15 20 25 30 35 5 10 15 20 235 


Time, Days Time, Days 
; Thoroughly mixed with warmed resin. Acetone was added Results 
a t educe sCOosity, the filler was stirred in and the re- The results obtained are presented In graphical forn 
* iltings paste milled on a two-roll mill at 90°C to remove in the figures that follow 
’ the acetone and advance the cure to the B-stage. No in- It became apparent early in the investigation that 


| ‘esistance vi ‘Ss ‘eater than 10 were of stir 
ubricunts or relens¢ ugents were added to the for tance tlue greater than | nN ver cue 
TI . . uble uccuracy: ‘re ‘urves “are ‘or systems 
dation. The ground powder was compression molded in ible aeceur icy; therefore, no cul we given for sy n 
in this range. rhe observed insulation resistinees at vin 


ubricated chrome plated mold into x 4” dia- 
lous times for a typieal specimen are shown in Figure 


While the scatter of the points indicates that even in the 
lower ranges the test is not highly reproducible, it is felt 


ter dises from which the test specimens were cut. The 
of composition and cure are given in Table IT and 


the re tance data in Figure 3. 
lo apply the Volan finish to the miea and cellulose that the reproducibility is more than adequate for an ex 
«, they were suspended with rapid stirring in a 2% ploratory type of program. Data for the remaining spec 


: . , mens ure given as eye-averag curves, The number 
queous solution of methacrylato-chromiec chloride (Volan me are given as ey eraged curves, The number by 


luPont) and the solution gradually neutralized to color- each curve correspond tn imple numbers in Table 


and II 


ys vith dilute NH,OH,. The filler was then washed three od ; 
distilled and dried to constant weight at The initial Wee 
selection of a resin-curing agent system. Practical con 
ar siderations limited the choice of eurir gy agents to those 
vith considerable pot life. Three such systems vere 
C me dc eo de 828 Cast; chosen, and Figure 2 shows the performance of unfilled 
omposition an ure o nrive pon astings Epon 828 castings made with these curing agents. Refer 
ence to Figure 2 shows that thi Epon 828 m-phenylen: 
" 2 diamine copolymer at all cures and concentrations studied 
S = ~ had a resistance of greater than 10" ohms after 35 days’ 
= conditioning, The Curing Agent D catalyzed Epon 828 
et 
= == Table II 
. Composition and Cure of Filled Epon 828 Moldings 
12 2 100416 150 
14 
16 = 
HO 16 150 = 5 ~ 
RDM 7.5 2/65 =7 
2/65 16 150 10) Water ground mica 10 138 1500 
65 1] Volan A treated w.g. mica 15 132 1200) 
12 ol: “ente 1200 
phenulenediamine Div., Creneral 1» \ lan A treated alph 
Fil ( cellulose floe 
13 Chopped glass fibers fired 10. 127 
/) ng agent TD). Shell Chemical ¢ orp at 900°F 
PLM (hdimethylan ine, Sumner Chemical ¢ orp. 14 Shredded 181-Volan A cloth 10.130 
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iddition of the glass decreased the resistunce ovel 
the unfilled resin; however, other factors involve 
ise of epoxy resins as electrical insulating mate 
ute that some filler must be used 


The next best results were obtained with the 


reated mica. This system, though significantly 


to the Volar treated glass system, would still 
sldered ! acceptable systen for most application 


high humidity is involved. 


The untreated mica is measurably inferio 


th 
d 


ut ol 


in the 


rial die 
Volar 
Inferio) 
be con 
s where 


lo 


the 


Volar treated mica and would probably bye considered “as 


irginally ucee ptable. 


The dismal performance of the other two systems Is 


quite significant It would uppeatr that the Vola 


ent has tremendous effect on the resin-glass i 


n t 


reat 


ntertiuce 


FIGURE 3 


INSULATION RESISTANCE OF FILLED 
MOLDINGS AT 140°F, 95% RH 
ll 


10 


Volan Treated | 
Glass 


ll 
Volan Treated Mi 


ca 


10 
10 


10 


| 12 
\ \ Volan Treated Cellulose 


Glass | ~_ 


‘ ‘ post ned e 10 but litth flect on t Ce 
| CUE ne SYS hon poly ce Lhe pert of 
produced by the catalytic ction of benzvidimethy proper perspective, Figure 4 gives the result btained o1 
Ss markedly inferion nd (unlike the Curing typieal alkyd ding powder ne ‘ 
\ger l) duct) got yorse vith post curing filled phe nolic molding powde 
Core Doss ble reason for t} discrepancy is the pre 
sumably smaller polymer molecules produced by the BDM - 
ba Conclusions 
nee ’ io phr, is present in higher mole ratio thm 
Curing Agent D t 10.5 phi The addition of filler to a KOod Epoxy re nt \ ‘ 
The rood pertot nee the ist epe X\ resin cured unquest onably the performance \ 
phenylenediamins nd it daptability to various un msulator under high humidity condit 
brieation ech ques led t ise in further work there are wide differences between { 
The improvement in performance tl 
results fron the Use of surlice Pinbishye Would iKe 
Filled Resin Systems ippear that th field is worthy of further inve giition 
tis lan to continue this worl two direct 
I: eure presents the nsulution resistance results It our p nu K ! \ 
(1) The insulation resistance of filled ar nfilled epor 
on exposure of the led resiy systems de scribed t t ee ana itil 
n Table Il. The control of unfilled Epon 828 m pheny resin syste temperatures above 1 eA 
humidity insulation resistance of filled systems to 
lenediamine is not shown since all values were above 10 . : 
a nating current. It is felt that an ace. field will intensify 
wlarization effeets ‘he obably 
The best performance was obtained from the Volan nterfacial polari ne ets. 7 e data ill pn ibly 
‘ be obtained by adissipat on factor meausurerme at 140°] 
reated glass. It Would appear that this filler gives a pro . 
relative humidity ** 
duct whose performance is excellent. It is true that the 
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HIGH HUMIDITY INSULATION RESISTANCE 
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Treatment of --- 


Mold 


(p ROGRESS in use requirements 
e if molded articles represents a 
tremendous growth which is moving 
o rapidly no one is able to keep cur 
ent except in his own small field 
if specialization. This growth is in 
several directions at the same time 
nd it is substantial 

\ growing tendency has been ob 
served with regard to delivering the 
maximum degree of inherent engi 
neering properties to the end use! 
In the thermoplastic field the criti 


ea elongation of polystyrene has 
heen determined for a number of 
reagents and it has been found 
molding operations ean do much to 
leliver the maximum inherent elon- 
vation to the end user. It has beer 
found mecessary to take steps to 


prevent oxidation of polyethylene 
luring injection molding and extru- 
sion processes in order to provide 
the best properties of this material 


to the end use 


New Emphasis 


Many factors which are not new 
must be given new emphasis’ in 
designing today’s molds. Progress in 
the use requirements, plastics ma 
terials and molding machinery de 
velopments in competition have 
combined to demand these mold 
design factors be given a position 
of dominance which they have not 
usually had up to the present time. 

Molds have always needed to be 
extremely rigid to provide precision 
and long life operating characte! 
istics. The growing use of thin wall 
moldings and the demand for 
greater dimensional accuracy have 
caused rigidity requirements be 
come truly dominant and they must 
not be ignored or by-passed in these 
application needs. 

It is necessary to be sure every 


jection mold has mold temperature 


ntrol means ineorporated its 
desig t is not possible to mold 
without being able to control the 


temperature of the mold accurately 
everywhere in the mold. Many mold 
| omitted to put water 


aesignme > 


ere they are needed and 


ines 


esign Problems 


Gordon Thayer 


T hie Dou Chemireal 
Vidland Viel 


STRIPPER — 


CORE 
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Figure 2. The Mold partly opened 
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Ct 


Figure 3. The Mold fully open 
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7 Figure 1. The Double Draw Problem Solution (mold closed] 
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Figure 4. (above) The self-trimming mold closed. 
Figure 5. (above right) The same mold open at 


cavity parting. 
Figure 6. (right below) The self-trimming 


gate-sheared. 
have omitted to design severa t 
ferent wate circuits in the intcrest 


if economy or because it is too dift 


mold, 


ilt to arrange the nes ¢ because 
the mold is needed so quickly 

not Time to lete rn 
pu the lines This S i iis 
economy at ilway es 

lelaved productio ind a cont 

ss of production efficier 
Dependability 

It is necessary to desig lependa 
bility in the injection molds of today 
These molds are ike iv to he n 
complex and have more moving 
parts. The mold must protects 
from damage and the operator must 
be considered carefully fron 
standpoint of safety 

The mold designer needs t ‘ nsid 
the behavior of the plastic and the and of 
end use requirements be factors as to pe 
strong as the mold fabrication prob signed 
ems. He must not be misled nto then 
following books and traditions I ithe 
how molds are made because many AY 
mold have heer mace whicl | hot ! the 


Figure 7. Double Acting Ejector Mold (closed) 
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Figure 8. Double Acting Ejector Mold (completion of first 
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should be Most engine: 
Wwe wish to have if old problen S 
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rding to rumors ivvested solutior ‘ 
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s extremely Wean and we t al 
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Solution 
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noid, Is mera esults 
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einforced Plastic Reflectors 


Ralph L. Mondano 


Raytheon Manufacturing Co. 
Waltham, Massachusetts 


... a radar reflector must be rigid, dimensionally exact, hold metal attachments and be 


able to reflect radar. The problems encountered and their solutions are good examples of 


plastics engineering research .. . 


HE APPLICATION of reinforced in the 
t ! ol 


catio radar reflectors can primarily 

traced to the facility with which glass-resin layups can be 
ecurately shaped to a compound curvature, Radar reflec 
tor designers were immediately interested by the idea 
wing able to make an aceurate male form upon which 
could) position some woven glass fabric, paint it 

new magic liquid thermosetting resins and obtain 


good mechanical structure, 
In the beginning, many problems arose, such as: 
1. How would the necessary metallic reflecting sur 
ace be obtained? 
2, Weuld this structure have enough rigidity when 
mounted and gimballed at high accelerations? 
3. What are the aging characteristics as well as creep 


1. How should metal attachments be made to these 


> Is a sandwich construction more desirable than 

ngle laminate? 

6. How close could these reflectors be held to the 
mold? 

7. What would be the actual tolerances of reproduci 
bility to the mold with respect to each reflector? 

The first problem was how to make a_ reasonably 
nexpensive mold having a compound curvature with a 
high degree of tolerance, such as plus or minus .008 of 
in inch, and able to withstand the handling and usage 
neountered in making a reinforced plastic part. After 


dering several materials, it was decided to attempt 


ricate the mold from phenolic tool resin. This mold 
W ind worked and completed to required tolerances 
by the use of several sets of accurately finished meta 
emp é 
This pape vas presented at the SPI Reinforced Plastics Divisior 
nference ( nicage 


First Approaches to Construction 


The next step in trying to get a reinforced plastic 
piece reproduced from this mold resulted in a disaster, 
An attempt was made to fabricate the reflector by laying 
up and curing the outside skin, the honeycomb and thi 
inside skin on the mold all in one step. The approach 
was to use a rubber blanket technique, put the sandwich 
construction assembly in an autoclave, subject it to the 
steam temperature and pressure and, presto, complete the 
part. This proved a costly venture. The large heat 
differential caused by the rapid introduction of heat to 
the outside surface of the mold caused it to shatter and 
fracture into many pieces. Further afterthought sug 
gested that more reinforcement should have been used 
in the fabrication of the plastic mold. 

A second plastic mold was fabricated and a reflector 
made using the vacuum bag technique. The assembly 
was laid up in steps and each layup was cured under 
heat Iamps. We discovered that the dimensions of the 
plastic mold changed from week to week, distorting un- 
der average atmospheric conditions. Changes were not 
on the order of thousands but tens of thousandths of an 
inch, 


The natural sequence, of course, was to design and 
build an all-metal mold. Most reinforced plastic manu 
facturers have concluded that a good reinforced plastic 
part requires a well-designed metal mold. This holds 
true regardless of the process, whether it be press mold 
ed or vacuum bag formed 


On this metal mold we were able to fabricate su 
cessfully the first sandwich reinforced plastic reflector, 
but, unfortunately, not suitable to the radar people. We 
used polyester resin and glass skins and polyester glass 
based honeycomb. We ran mechanical checks on the com 
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ted retiectors mpare ‘ ads ind 

r plastic reflectors to b Figure 1. Internal Reinforcement. 

This Vas I i = 
a distorted effect Severa st glass ' 
sandwich reflectors were fabricated and ea y ON RIBBING \ 
hibited poor performance whet ibjected radar test 

At this time we wer ising aluminun vire screening tC pers i fr REFLE R 

lecessaryvy radar re su al a VY aid ! lad 

¢ W OF REFLECTOR 

nt to resins ry < t ~ ts ¢ = 

ild POSSIDILY ye i\ ae | is due 

TYPICAL REINFORCING 
difficulties encountered in handling and releasing of th INTERNAL RIBBING 
epDOXV part fron the mold 
Epoxy Resin—Aluminum Screen Figure 2. Method of Holding Inserts. 

Our feelings gave way to necessity and we fabricate 
the first epoxy resin reflector ising aluminut REMOVALS — 
screening as the reflector face. r s retlector pertormed BACK SKIN 2 —. a i RESIN 
better electrically than any of the prey made re > > 
flectors, This, we concluded, w s due to lower shrinknge > — 

and better stability of epoxy resins Further work wit M » ~ REFLE 
epoxy resins convinced us of tie need fo? nccurate \ } 
controlled curing temperature and time schedules in orde 
to obtain a minimum of distort 
lip to thin in cur investination of clastic Figure 3. Sandwich Structure. 
flectors, we had purposely avoided considering nite 
and external ribbing and reinforcing. We felt that first HONEYCOMB 
we must learn What a simple reintorced plastic sandwt 
without anv ribbing could do Wi ad made a hone M EXAGGERATED VIEW 
F REFLECTOR EN 
comb sandwich with an epoxy front. skin nvolving a LIFTING FROM MOL 
special edge re nforeement, rlass polvestel hone ve 
and a top sk n of epoXv and giass, the reflector 
being aluminum screening. me reflectors, especially 
ry gid drop ne equipmer tie qa ste 
n airborne le requll and pa eflecto? vas severely damaged, while the reflec show 
dictate at, if possil we should have no ribbing o) 
lictated that, if po le, £ ed no visible signs of damage. With regard to the pring 
| | 
bevon ‘casonal thir oneveomb sandw he 
build-up beyond reasonably nadwicn characteristi e chief concern of which was creep 
This led us to consider nterna bbing. (See Figur 1.) ¢ 
( distort ti late i naicatiol ire that re CV-gla 

Adding stiffening members betweer tne two SKINS reflectors are remaining withit operationa tolerance 
was found to be extreme \ at sfactory ly fact, this whic would indicate the retention of mechat al tole. 
produced the first suitable plastic reflector. Eexterna ances Some of these reflecto ive been in operation 
ribbing that would increase the thickness of the plastic for as long as three years 
reflector structure could also give added rigidity and _ re With regard to metal attachments, t fact that it 

istance LO distortior va possible t nserts the % aqecreast 
. . the time and effort of ocating and positioning attac! 

One of the problems a ould be aced in p rn feeds proved a valuable nnovation to our manu 
duction Was the shaping and. the positioning f the facturing technique Pir and vlug could e ad 
aluminum screening. Because of this problem, considera to hold inserts that would remain an integral part of t 
tion Was given to the use of other types tf conductive sand el ot icture Sin it } 
coating. Several techniques such as conductive lacquers, 
electrodeposition, electrodeless plating and metal spray Sandwich Construction 
appeared feasible One of our recent development A sandwich construction was found to be much more 
a laminating resin sufficiently conductive to be suitabl desirable than a single laminate mainly because it proved 
for a radar reflective urface to have the best weight-stabilitv factor. Reflectors were 

Reinforced plastic has been agai: icceSstully app a fabricated up t iminat thickness of s ol ar net 
in the manufacture of a product, and offers a suitabl mainly to study the dimensional stability possible Ar 
technique for producing the reflectors required by the attempt was made to obtain the best possible s 
electronics industrv. One obstacle at present is the ten aminate reproductior f the mold by utilizing staggered 
perature performance limitatior Plastic reflectors have mentation of gla fabric and a slow, low temperaturt 
been built and tested which have suitably performed up ire technique Even with this, the laminate structure 
to temperatures of 275° F Higher temperature resi rroved less satisfactory than the sandwich structure 
stable at 500° F. offer promise of overcoming tl! present The wetu erres which the best indwich 
temperature performance mitatior tructure reflectors could be held to the mold varied with 

Referring to the problems ment ned at the itset the reflector size, design and hape A Mipie paraboli 
of this paper, answers in a few cases had to await the reflector displayed exceptionably good reproducibility 
results of field tests. Concerning whether or not the However, it defied techniques to establish tolerances, as 


structure would have enough rigidity at high accelerations the problems encountered in measuring the mold versu 


when mounted and gimballed proved no problen In fact the finished piece proved inconsistent ~ * 
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Industrial Design and the Plastics Engineer 


Jean O. Reinecke 


erformance has come in the form of eleven award 
Society of Motion Pieture Director and 
Reinecke 
tinge a team of horses to pull together when there's 
heavy load ikes good sen It also makes 
vl nse to form strong allies within the industries 
‘1 professions pulling together under a heavy load of 
‘hnological advances 
The relationship of industrial design to the plasties 
lustry is a close one. With the need to develop desig 
ipplicable to the special needs of new plastics, and 
levelop types of plastics for upcoming designs, the kin 
ip is one whose continuance can be safely predicted 
he results are beneficial for the plastic industry i 
ra Wats 
Good design presells the end user on the value ot 
the plastic material before that material proves itself 
the ultimate consumer in actual use. A product se 
yned that it conveys the appearance of strength, dura 
ty, flexibility, or whatever characteristics the product 
ul y incorporates, gives the material a built-in hall 
maa f quality. Design can give “product assurance” 
even hen the product is not bouwht primarily for ap 
pearance, This apropos design is not yet a serence as the 
chemical field defines the word; but there are definite 
Fifty tow 


rnd 


Meade, 


vuins in professional Knowledge of what Will be “a saleable 
lesign. This knowledge is one part of the ndustrial de 
signer’s equipment fo his ib. It can be of i finite hely 
in achieving ‘promotability” plastics materials 

‘Promotability” extends from the end use of plastics 
back to the souree ip a very simple manner: the numbe 
of over-the-counter sales is) the letermining factor for 
the recorder of molded picees; the number of molded 
pieces governs the use of the aw material. The designe 
working directly with the manufacture s working 
directly for the benefit of the molde and just as surely, 
f more remotely, for the basie supphie 

The market value of design is most readily demo 
strated in the automobile industry because of the con 
paratively limited number of products and producers, the 
arge dollar volume, and the practically simultaneou 
tppearance of new «designs is most certainly 
primary factor in the auto leaders’ share of-the-market 


percentage figures. A year ago General Motors dominated 


the market to the extent of 52° with | 
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vith the body. A point co vl Figure 2. Broken piston ; ——— 
veen these objects and b, rod can lead to ac- 
trical souree < provid cidental closing of = 
path for heavy discharge of cu mold. 
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t ly low voltages of let! 
ide BREAK AT THIS POINT OF R 
\s part pres itior in REATE MA AMETER 
tact with electricity, the M Al HIGH SF 
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1. Safety Switches and Locks ind the pres pens, regurdless of the reak in th sage 
Most machines are equipped t satety door position sufety | ird ‘ ‘ 
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Veeasionally, molds or mold atten regardless { the position the ‘ \ 1) j 
ments may protrude beyond tl pe safety dov tl perator run sk be inst d 
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Theoretical Extrusion Studies 


James M. 


paper revie the progre 
«te rh cle veloping 
nad explore Variou 
ch ppears that further 
( ork could lead to usefu 
I} ‘ extrud ne 
‘ f ne ised 
1) tig proce ny extrude! 
Mumps, heat Cools, MIXes, 
1 disperse hile th xtruder die 
+} Ite pl nto the «ae 
d shape. One or more of thes 
mportant n «almost 
rmoplasti proce Fon con 
disecu nye the problen 
! extru ! rel eucl 
1) CoO! dered marately 
} 
Pumping 
it theoret eal re 
ilts have been obtained it nalyzing 
he pumping action of an extruder 
Phere two io? ssuimpt ons 
vhieh th il \ is bused 
Kirst, the plasti elt considered 


plicit Vi sumed that any cross 
ection of the fluid in the serew char 
re t constant temperature. The 
problen essentia of hydro 
dvnumt n which the nauthematics 
mplified because i! ttentior 
edt city component 
the component directed along the 
‘ ax of the screw, which is the 
component contributing to the 
imping action of the serew 
With these assumptions differential 
quiation for the drag and pressure 
flow t ny point in the serew ehar 
re btained from the Navier 
Stok« tie? The final tep 
} \ verfor ance of 


McKelvey 


Univer fi 


Vissou 


screw ois to integrate these equations 
over the length of the serew. To do 
this the operating conditions must be 
specified. Two kinds of operation 
been considered—isothermal and 
adiabatic. 

Is isothermal or adiabatic operation 
ever encountered in reality? We know 
that both modes of operation are 
purely hypothetical, for isothermal 
operation could be attained only if the 
machine were at a uniform and con 
stant temperature and the thermal 
conductivity of the fluid were in 
finitely large, while the assumptions 
that ure implicit in the adiabatic 
theory could be met only by uniform 
heat generation in a fluid of zero 
thermal conductivity. 


It might therefore be expected 
that these theories would be of littl 
pract cal value, but if we perforn 


experiments to check them the agree 
ment s excellent. The reason for this 
is that the pumping action of an ex 
truder is due primarily to drag flow 
(pressure flow is usually small it 
comparison) and drag flow is inde 
pendent of the viscous and thermal 
properties of the fluid. 

For a severe test of the theory the 
extruder should be operated under 
conditions in which’ pressure’ flow 
predominates. Then the non-New 
tonian nature of plastic melts would 
be noticed and viscosity-temperature 
effects would become important. Un 
der these conditions refinements ip 
the existing flow theory would be 
necessary. 

The Extruder Die 

The serew delivers the molten plas 
ic, under pressure, to the die where 
it is formed into the desired shape. 


Two tvpes of problems arise Prob 


bie rst Ly pe are Cohceriies 

th tne pressure require 
ents for given flow rate. Problems 

f the second type are concerned witl 
the relation of the shape of the ex 


truded object to the shape of the die 


An extremely simple answer to the 


first proble n s obtained by assun 
ng, as Was done ti the Cust of the 
screw, that the fluid Newtonia 


Unfortunately, when this 
s tested by experiment the results, 
nh most cases, ure very discouraging 
‘lude that in the case of dies 
ve must face the reality of non-New 
tonian flow. This is not too difficult 
f the problem is restricted to steady 
non-Newtoniar flow, In this cause en 
pirical relations such as the “powe1 


ussumptior 


aw” do an excellent job over a rathe: 

vide range of conditions. However, 
two material constants ure now need 
ed to characterize the fluid and eacl 
of these constants is a function of 
temperature, but, at least for long 
dies, this theoretical description gives 
reasonably useful results. 

Considering die problems of — the 
second type there is another difficulty 

plastic melts have elastic proper 
ties in addition to viscous properties 
and elastic deformations in the dic 
cause energy to hy stored in the mel 

This has a two-fold effect. If the di 
s short, it upsets the calculation of 
the pressure requirements. More in 
portantly it causes the shape of the 
object emerging from the die to be 
come distorted. Some of this distortion 
can be prevented by making the dit 
long enough to allow the stresses to 
relax before the melt leaves the die, 
and sometimes Improvements can be 
made by deliberately distorting th: 
shape of the die to compensate fo 
the expected dimensional changes. 

Unfortunately we have only our ex 
perience to guide us in die desig? 
problems of the second The 
problem is so complicated that it ap 
pears unlikely that a completely gen 
eral theoretical description can be ob 
tained. Perhaps the most fruitful ap 
proach would be to restrict the prob 
lem to that of stress relaxation i 
simple viseo-elastic fluids flowing 
through dies of the simplest possible 
geometry. 

The Extruder as a Heat Exchanger 

With the exception of the pumping 
action of an extruder, heat transfer 
appears to be most tractable to math 
ematical analysis, It is certainly 
reasonable to assume that the fluid 
is in laminar flow within the screw 
channei, Furthermore the analysis 
could be restricted to the case wher 
only drag flow occurs. In addition, 
heat generation within the fluid could 
be ignored, In principle the method of 
satisfying the appropriate boundary 
conditions must be found. 

While the method may be clear i 
principle, there is no doubt. that 
great deal of ingenuity will be re 
quired, Approximations will have to 
be found that will enable a solution 
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{ DOW'S CLINICAL APPROACH TO HEALTHY PLASTICS APPLICATION 


| IMPORTANT ENGINEERING ASPECTS 
OF POLYSTYRENE 


RIGIDITY 1S NOT ALWAYS BEST INDICATION OF PLASTIC PRODUCT STRENGTH 


(reat care must be taken when design- 
ing a molded plastic part to avoid 
stress Phe part must 
he designed so as to distribute energy 


concentrations, 


absorption over as much of the area 
of the as possible. 
often place a reinforcing rib toe add 
<tiffmess and the result is an area of 


Designers 


concentrated stress which causes the 
part to fail after a short period under 


Dow Plasties Pechnical Service 
neers have made a detailed study of 
the many important engineering as- 
pects of molded polystyrene. Greater 
over-all strength can often be attained 
molding a thicker part, 
rather than by adding ribs which may 


simply by 


AMERICA’S FIRST FAMILY OF 
POLYSTYRENES 


GENERAL PURPOSE 
666 
666M (Easy Flow) 
665 (Extrusion) 
689 (Easy Flow) 


HIGH IMPACT 
475 
475M (Easy Flow) 
777 (Medium Impact) 
440 (Heat Resistant) 
480 (Extra-High Impact) 


HEAT RESISTANT 


683 
700 


concentrate stresses, 


Vhermally induced stresses caused by 
differential cooling of the part can be 
reduced by proper design. As a part 
with an extreme diflerence in sectional 
thickness cools after fabrication, the 
thinner section cools more rapidly. 


Subsequent cooling and shrinkage of 


the thick section will cause a sufficient 
amount of bending in the already 
hardened thin seetion to introduce 
tensile stresses which eause crazing 
under small leads. 


Orientation stresses caused by foreed 
molecular alignment can be controlled 
to some extent by the design engineer. 
By considering the fabrication of the 


part he can usually place the require- 
ments of maximum strength across 
the direction of orientation. 


Dow Plastics Technical Service Engi- 
neers have also investigated various 
factors affecting the physical proper- 
ties of polystyrene such as aging, 
temperature and environmental 
effects, chemical resistance, dimen- 
sional stability and many others. This 
is but one of a series of continuing 
Plastiatrics studies covering 
phase of plastics formulation, design. 
molding and finishing. For your copy 
of the paper entitled, “Engineering 
(Aspects ol Polystyrene”, write THE 
DOW CHEMICAL COMPANY, Midland, 


every 


Mich, Plastics Sales Dept., 1546]. 


High chair tray shown above, left, is an example of what happened when the design was too rigid. Ribs 
were used extensively as shown. When the tray was dropped on its edge. the force of impact was con- 


centrated between two ribs and the rim broke. When tray was molded without ribs. abov 
and the 


force of impact was spread, the deflection less, 


YOU CAN DEPEND ON <@§BJeo)! 


e, right, the 
rim did not break 
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INSTDERATIUR 
HIGH CHAIR TRAY DESIGN PROOLEM 
AREAS OF HIGH 
TRATION 


A clion— * 


By Your 
National 
Organization » 


“The objects of the Society shall be to pro- 
mote in all lawful ways the Arts, Sciences, \\ 
and Engineering Practices and Standards 
connected with the utilization of plastics.” 


Be a Real Joiner 


Noah Webster has several definitions f 


joiner—one is the popular concept of: “one who as 
sociates himself with a group”. Another definitior 
pertains to the woodworking industry: “one whe 
works at the art of securing one member to anothe) 
so as to build a framework or structure”, This defi 
nition has appeal and is one hich every member 


of our society should be able to apply to himself 


The key words here are work, framework and strue- 


ture, and the member who do neasure up to this 
definition is a real joiner, 

The rapid and strong growth of our society ! 
the short fifteen years of its eXistence nas bes due 
in good measure to the many real joine) past and 


present. 


All of our areas of past growth, stre rth, and 


accomplishment are too numerous to mention, Par 
ticular ly noteworthy, however, are The establisl 
ment of a strong national office; The estab nment 


of a strong editorial staff; Technically excellent and 
well attended National Technical Conferences and 
Regional Technical Conferences; The publication of 
the first of our engineering volumes, with anothe) 


almost complete and more to come; An SPE Jour 


of which we can well be proud; The act tion of ou 
first Professional Activity group and eleven othe 
authorized; Establishment o er relations I 
other engineering and sister so¢ 

Then there are the less ob’ is but none-the-less 
important accomplishments wl require rk and 
diligence—the publicatior f nu on Ne 
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Intersociety Relations Committee 


American Electroplaters Society 


| embers of the American Eleetroplaters Societ 
! nterested in SPE activities due to the 
ist roth ise of irious plastic ma 
t plati department 
f racks Was a terrific problem f mat 
t nuch cost i! it times, hard to get metals 
i ic} Phe Plastisol coating solve 
blem so it now a standard routine to coat al 
fixture n the plating department with this 
I f pe fiberglas is used on many air ducts 
exhaust Vsten The VInvVvis are also used for this 
Ste tanks are being lined with Koroseal type vinyls 
ituring plasticized faces on one side and unplasticized 
the giving rigid high abrasion and corrosio 
stant surfaces. Many special acid resisting tanks are 
ibricated out of the plastic alone without the steel case 
‘ bn a is the first material used on a larg 
cu ind othe polvethviene and the vinyls followed int 
All of these materials do a specifie job 
ort, the SPE must of necessity interest itselt 
AES because of electroforming, plating of plastics, 
ish iking, ete., and the AES, inverse ly, because of its 
y vrowing increase in the use of plasties in the 
it ! strv, as well as a need for understanding 
‘ inies, is called upon to plate or metalize in various 
Besides this crossing of paths engineering wise by 
ne TW societies, they have much in common in growing 


uns and have much to offer each other. 


Building Research Group, Plastics Study Group 


The Building Research Institute operates as a unit 
« division of engineering and industrial research of 
Academy of Sciences National Researc! 
NAS-NRC is a private non-profit organiza 
scientist dedicated to the furtheranee of science 
for the general welfare 
BRI membership consists of a cross industry repre 
‘ularly qualified by their desir 


it Sons pa ti 
ntribute to the advancement of building researc! 
technology. Memberships are held by corporations, 


nerships, business and professional and trade asso 
d individuals. Member organizations select one 
persons from their staffs to act as official repre 


cipants im the activities 


entative r technical pa 


Don Biklen 


moe rial 


\s the technica ociety fo the Dbullding industry, 


the primary purpose for the Building Research Institut: 


s to promote the integration and advancement of building 
science and technolovy, to serve as an information cente 
for the industry and to maintain liaison with other build 
ng research organizations throughout the world 
Following a BRI public eseareh correlation ¢ 
ference, Plastics in Building, in 1954, a group of institut 
members formed a study group for the study of problen 
n the application of plastics materials in building cor 
struction. The activities of this e up are arranged by i 
Planning Committee appointed annually by the President 
f the Building Research Institute. Three meetings have 
heen conducted through eco-sponsorship with the followin: 
institutions: University of Michigar November 1955 
Massachusetts Institute of Technology July 1956, I 
nois Institute of Technology Decemby 1956 
Meeting No. 4 was held at Washington University 


September 17 and 18, 1957, in St Louis, Missouri. 


fread Viehae (jioliott 


American Society of Quality Contro! 


The President of ASQC is Dale Lobsinger, Unite 
Airlines, Denver, Colorado. The Executive Secretary 
L.. S. Eichelberger, A. O. Smith Corporation, Milwaukee, 
Wisconsin. Membership as of June 1956 was 671 \ 
monthly publication entitled “Industrial Quality Control” 
s issued. The Society is divided into six divisions inelud 
ng chemical and textile divisions. It holds an annua! 
conference and five regional conferences each year i) 
addition to monthly section meetings. It conducts educa 
tional courses at several universities. The May 1957 issu 
of Industrial Quality Control carried a favorable book 
review on the SPE publication “Quality Control for Plas 
tics Engineers”, by L. M. Debing 

The Chairman of the Chemical Division of ASQC is 
H. L. Wehrly, Dow Chemical Company, Midland, Mich 
van. This division numbers 631 members and will hold a 
technical conference on Octobe 18 and 19, 1957 in Phila 


lelphia Submitted bu Larru Dehir 


American Group for ISO /TC61-Plastics 


Several SPE members have active parts in the men 
bership of this American Group for ISO, The Chairman 
s Gordon Kline, Secretary is Norman Skow, and at least 
four other members have committee chairmanships. In ad 
lition to carrying on work leading to technical standards, 
the American Group is making plans to hold a 1958 meet 
ng of ISO in the United States. SPE will be asked to 
participate in sponsoring the events which are scheduled 
for October and early November of 1958 
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Books on Plastics Engineering 


A list of important books dealing with all phases of plastics, assembled 


by the National Education Committee of the Society of Plastics Engineers. 


Having recognized the need by the plastics in- 
dustry for a list of books on plastics engineering, the 
Society of Plastics Engineers, Ine. has assembled the 
following list of various technical books on and re- 
lated to this relatively new engineering specialty. 
As part of activities of the SPE National Education 
Committee, John J, Chapman of John Hopkins Uni- 
versity has generously contributed his time to or- 
ganizing this compilation of both American and 
British books on plastics. It is hoped that this list 
will be useful to both industrial and educational o1 
ganizations which desire to plan a well rounded 
library for research and educational purposes, 

No claim is made that this list includes all 
books on plastics engineering or allied technology 
Many published books on this subject have not beon 
included because they are out of print, unavailable, 
or are being revised. This list can be considered a 


starting point or guide for any organization desiring 


to assemble a collection of books on plastics en 
gineering, and it is hoped that it will be useful in 
this respect. SEE is fully aware that such a list can 
never be up to date, since new books on plastics en 
gineering are being published each veat 

lo promote advancement of plastics engineer 
ing, the Society has a long-range program of en 
couraging publication of texts on various aspects of 
this engineering specialty, \ sertes of volumes 
known as “The Plastics Engineering Series” has 
been planned as a service to industry and univer 
sities interested plastics engineering, The first, 
“Quality Control for Plastics Engineers”, was pub 
lished this year; and it is expected that the second, 
“Processing of Thermoplastic Materials’, will be 
published next vear. Activities of this kind make it 
impossible for this list of books to ever be complete 
and are healthy symptoms of technical growth and 
maturity of plastics engineering. (compiled July 
1957) 


American Books 


Interscience Publishers 


Chemistry of High Polymers, The; 
Chemistry of Large Molecules, Burk, R. and Grumitt, G 
High Polymers, Seri of Monograph mn the Che} \ 
Physics, ne Technology His Polvme ‘ Sub 
Volume Il—Collected Papers of Wallace Hume 
Carrothers on High Polymeric Substances, 
edited by Mark, H., and Whitby, G. Stafford, 
1040 
\ ime ll—Physiceal Chemistry of High Poly 
meric Systems, Mark H., a Tob ky, A 
\ 1950 
\ Mechanism of Polymer Reactions, 


Burnett, G. M., 1954 


Se 


Volume IV-——Natural and Synthetic High Poly 
mers, Meyer, K. H., 19 

volume V—Cellulose and Cellulose Derivative 
dited by Ott, F Spurlin, H. M. and Gi 


fling Mildred W., 194 


Volume VI 
mers, Alfrey, 


4s 


Mechanical Behavior of High Poly 


on Plastics 


Volume VII—Phenoplasts, Carsw: I 

Volume VIIIl—Copolymerization, 
1952 

\ me IIX—Emulsion Polymerization, 13 
Krank <A., Kolthoff, M: \ 
Meehan, Edward J 

\ \ Polymer Processes, 

Volume XI-—Polvethylene, Raff, | \ 


Allison, J. B.. 1956 


Volume \Il—Chemieal Analysis of 
Kline, Gordon M., (Future \ 


McGraw-Hill Book Company, Inc. 


Dielectric Structure and Behavior, 

Fundamentals of Plasties, Ric! Ison, H. M 
J. W 1947 

Plastics Theory and Practice, Winding, ©. ¢ nd Hu 
R, L., 194 


Principles of High Polymer Theory and Practice, 


A. and Min C, A., 194+ 
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American Books on Plastics—continued 


Reinhold Publishing Corporation 


biberglass Reinforced Plasties, Sonneborn, R. H., Dietz, 


\. G. H., and Heysdr, A. S., 1954 
Monomeric Acrylic Esters, Riddle, EB. H., 1954 


lasties for Corrosion Resistant Application, Seymour, RK. 


B., and Steiner, R. H., 1955 
Plastics Tooling, Riley, M. W., 1956 


Polyesters and Their Application, Bjorksten, J., Tovey, H., 


Hander, B., and Henning, J., 1956 


Quality Control for Plastics Engineers, Debing, L. W., 


1957 
and Boyer, R, F., 1952 


Fechnology of Adhesives, Delmonte, J., 1947 


Styrene, Boundy, R. H., 


Silicones and Other Organic Silicone Compounds, [’ost, H. 
W., 1949 


D. Van Nostrand Company, Inc. 


Elastomers and Plastomers: Their Chemistry, Physics and 
Fechnology 
Volume I—General Theory, Houwink, R., 1950 
Volume Il— Manufacture, Properties, Application, 
Houwink, R., 1949 
Volume Ill—Testing and Analysis, Tabulation of 
Properties, Houwink, R., 1949 
Fibres from Synthetic Polymers, edited by Hill, R., 1958 
Fundamentals of Synthetic Polymer Technology, Hou 
vink, R., 1949 
Methods of Cellulose Chemistry, The; Doree, C., 1946 
Phenoplasts, Carswell, T. S., 1947 
Physics and Chemistry of Cellulose Fibres, Hermans, I’ 
H., 1949 
lechnology of Plastics and Resins, Mason, J. P.. and 
Manning, J. F., 1945 


John Wiley & Sons, Inc. 


Chemistry of Cellulose, Emil Heuser, 1944 

Chemistry of the Silicones, An Introduction to The: 
Rochow, E. G., 2nd edition, 1951 

Chemistry of Phenolic Resins, The; Martin, 1956 

Dielectric Materials and Applications, Von Hippel, 1954 

Experimental Plastics and Synthetic Resins, D’Alelio, 1946 

Fundamental Principles of Polymerization, D’Alelio, 1952 

lon Exchange Resins, Kumin and Myers, perhaps 1957 

Technology of Solvents and Plasticizers, Doolittle, 1954 

Vinyl and Related Polymers, Shildknecht, 1952 


Additional Books 

ASTM Standards on Plastics, American Society for Test- 
ing Materials 

Cellulose and Cellulose Derivatives, Ott, E., Spurlin, H. M., 
and Grafflin, M. W., Parts I, II, III revised, 1954-55 

Chemistry of Synthetic Resins, The; Ellis, C. 

Modern Plastics Encyclopedia and Engineers Handbook, 
Plastics Catalogue Corp. 

Plastic Moulding Engineering, Dubois and Pribble 

Plastics in Engineering, Delmonte, J., 1942 

Principles of Polymer Chemistry, Flory, P. J. 

SPE Technical Papers, 11th Annual Technical Conference, 
Vol. 1, 1955 

SPE Technical Papers, 12th Annual Technical Conference, 
Vol. 2, 1956 

SPE Technical Papers, 13th Annual Technical Conference, 
Vol. 3, 1957 

Technical Data on Plastics, Manufacturing Chemists As 
sociation, Ine. 

Textbook of Polymer Chemistry, Billmeyer, F. W., 1956 


British Books on Plastics 


Ernest Benn, Ltd. 


Raw Materials for Electric Cables, King A. and Went 
worth, V. H., 1954 


Burke Publishing, Ltd. 
Scientific and Technological, 3rd Fleck, H. 
R., 1951 


Chapman, Chapman and Hall, Ltd. 
Applied Plastic Product Design, 5th Ed., Davis, R. L., and 
Beck, R. D., 1947 
Low Pressure Laminating of Plasties, Hicks, J. S., 1947 
Modern Plasties, 2nd Ed., Barron, H., 1949 


Cleaver-Hume Press, Ltd. 
Elastomers and Plastomers;: Their Chemistry, Physics and 
Technology, Houwink, R., Editor 
Vol. |General Theory, 1950 
Vol. Il--Manufacture, Properties and Applica- 
tions, 1919 
Vol. Ill—Testing and Analysis; Tabulation of 
Properties, 104s 
Fabric Reinforced Brown, W. J., 1947 
Metallization of Plastics, The; Hepburn, J.R.1., 194) 


Organic Coatings in Theory and Practice, Blom, A.V., 


1949 
hysies and Chemistry of Cellulose Ribers; With Particu- 
lar Reference to Rayon, Hermans, P.H., 1949 
Solvents Manual, Marsden, C., 1954 


Sirty four 


Huebner, Ltd. 


Plastic Molds, Thayer, G.B., 1946 


lliffe and Sons, Ltd. 


A Guide to Plastics, 2nd Ed. in preparation, Redfarn, C. A. 


National Trade Press 
Plastics Applied, Yarsley, V. E., 1946 


Pitman, Pitman Publishers Corp. 


Industrial Plastics, Simonds, H. R., 1947 

Plastics and Building, Mactaggart, FE. F. and Chambers, 
H. H., Pitman, Pitman Publishing Corp. 1951 

Plastics Moulding Engineering, Freund, M., Pitman, Pit 
man Publishers Corp., 1950 


Temple Press, Ltd. 


Theory of Polymerization, The; Fleck, H. R., 1947 
Moulds for Plasties, Holliday, W. M., 1949 


Additional Books 


Adhesives for Wood, Knight, R. A. G., 1952 

Chemistry of Plastics and High Polymers, Ritchie, P. D., 
(New edition in preparation) 

Synthetic Resin Chemistry for Students, Martin, S. R. W.., 
1950 
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Regional Technical Conferences 


Polyethylene—Properties and Uses 


SPE — RETEC — Cleveland, October 17 


“Polyethylenes—Properties and Uses” is the theme of 
the Society of Plastics Engineers Regional Technical Con 
ference which will be held October 17 at the Hotel Carter 


n Cleveland, Ohio, 

The program for the conference follows 

9:30 A.M. Polyethylene-Properties 
Moderator: W. O. Bracken, Hi-fax Sales, Hercules 
Powder Co 
Introduction and History of Polyolefins—J. K. Honish 
Product Mgr., New Products, Bakelite ¢ 

Low Density Polyethylene—R, M. Campbell—E, | 
du Pont de Nemours & Co. 

Medium Density Polyethylene I ( Sutro, Jr 
Manager, Technical Service, Spencer Chemical Co 

Linear Polyethylene—G. H. Sollenberger 


Coordinator, Koppers Co 


Plastics for Airborne Electronics 


Southern California—Los Angeles, November 11. 


The Southern California Section of the Society of 
Plastics Engineers has completed the details of thei 
forthcoming Regional Technical Conference. The commit 
tee for the program announced that an unusually large 
attendance was expected, since “Plastics for Airborne 
Electronics” is a topic of national importance. 

A highlight of the discussions will be a first hand 
account of the earth's satellite by Mr. J. J. Markarian 
the project engineer. Eleven additional subjects will b 
covered during the day. Topies include new data 
electrical, chemical, and mechanical properties of various 
plastics. 

The RETEC is being held on Monday, Novembe 
llth, at the Ambassador Hotel, 3400 Wilshire Boulevard, 
Los Angeles, California. dvance registration is $8.00, 


+ nrainine 


which will include luncheon and a booklet conta 2 


the 


technical papers. 


KEYNOTE LUNCHEON ADDRESS 


‘Plastics in the Earth’s Satellite Project Vai 
guard”, J. J. Markarian, Glenn L. Martin Co. 
Ldvance Re fratior SNM 


Includes Luncheon and Booklet Containins 
Technical Papers 
Send Inquiries and Registration Fee T: 
Society of Plastics Engineers 
(Southern California Section) 
c/o Jack G. Fulle 
Hercules Powder Compa 
5460 Wilshire Blvd. 
Los Angeles, 5, California 
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ral 
12:30 PLM. Luneh 
Luncheon Speaker sill Veeck, Baseha rol 
2:30 P.M. Polvethylene-Uses 5 
ra 


Moderator: F. A. Martin, Senior Section Head, H er { 


‘Blow Molding’—E. E. Mills, Consultant 
‘Injectior Molding” M main Kraj k, Woo ter R ibbe 
{ 
Pipe Extrusior Herbert Fackler, Vice-Presidet 
American Vulecathene Cory 
Filn C. J. B. Thor, Visking Corp ; 
Advanced reservations may be sent to Mr. BE. J. Ha 4 
kins at Zenith Plastics Company, 3901 Superior, Cleve 
ind 14, Ohio, Miike cneck pay ible tk Cle veland Akror 
Registration fee: (Includes luncheon and preprints) 
Advance 
At Conference $10.00 
Abstracts of Papers | 
Effects of Hardeners on The Electrical Properties of af 
Reinforced Epoxy Laminates a 
di. KE. Carey R. M. Maybee, Shell Chemieal Corp 
Kleetrical properties of epoxy resin-glass-cloth lan 
nutes and the electri properties of castings and gla allt he 
cloth laminates prepared from several epoxy resin systems 
ire presented. The discussion will also inelude + Tei 
[. A review of available data showing the effeets of 
temperature up to 200°C and frequency up to 10,000 meg 
acveles 
2 Dielec ric Const t nd a pat 
} of effect if tempe? ) 

200°C, on eonductivits 
Prediction of Mechanical Properties Through Determina- 
tion of Electrical Properties of Plastics 
J. Delmonte, Furane Plasties Inc., Los Angeles, Calif z 

There is ample evidence of correlations between + 
electrical properties and mechanical properties of plasti ii 
\ typical high temperature epoxy potting resin and lar ait ANS 
nating re evaluated nd correlation established 
Inde? the how ne net 

(‘ure time ditferent temper ‘ 

Properties t different temperature fu 

attained 

Properties after different environmental and te) 2 

erature exposures 
Nirtu five u 
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ul Various electrical 

nes as a function of 

iency Silicone resitlis 

g ure discussed, Ap 
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psul ng or potting 
hown that at 


components 
con ponents 
shock 


ten 


and 


thstanding 


hich have Deel 
transistors Vire 
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iIncorpor 


fied epoxy resins 
vy tool with which 
d by the addition of 
cl te 
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These rec D 
t ‘ ( 
Silicones in Electronic Systems 
‘ ] ectrie ‘ il kK H Hoffn in. D ( no 
} vib resi 
The Code nit 
Kleetrical Properties of Plastics as Inf-ucneed by Cure ation COL) 
( onditions ortant here cle 
Ik id I) il na frequency = one Intered 
\ 4 th ele wig propertis lt ( 
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cription of the r of the elect oper 
bel THE Enecapsulations for Airborne Electronic Systems 
particular p x compound fr Lloyd A. Dixon, Jr. Houghton Lab 
What would 1 Ke ail (le 
\ ead re the effect of 
terial fon rbor electronic syste 
Lit) e rate of cure and on the fit : 
pe rience ! thre | t te? ve 
etru mopert 
cle system ist protect tl syste 
Inorganic Plasties and Synthetic Mica for Electronic empel ire ing 
systems ist prot ted 
H. Dul Viee dent Engineering, Myealex (le ter ist be 
— Amerie { ¢ ( ‘ 
‘ ebeciri properth 
il ded 
amp if 
a ped yhien ake use of syvnthette pie 
products ubstantialily increased thern 
prope rties. lowe? densit ound resistors i ne equip 
ring nad fis 
d arn radiat and n tur New 1 na 
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pole | nile i ! 
ib ‘ { ct pre nted covel 
tici ! wet 
\ eirceutt pre ike 
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be discussed Calitornia RETEC Committee 


New Developmenis in lsoeyanate Based P 


Dr. M. FE. Bailey, National Aniline D Allied Chemical & 
| prep ed rei ! Vinat t 
1) containing etive hydrogel t have pr 
‘ here they ere niger the ( 
< Germans in the field during World War U 
cy particularly tolvlene reat 
d diphenylmethane diisoeyanate ng j 
pply in this country. The range of materials 
7 t OC t can be combined to produce 
1) ere dened ¢ der bly. Thu 
ke avaintagwe of the exe lent 
i ‘ tian na good electri propert 
re and more end use application 
nt Months Have Seer 
| ‘ brent ! type tlexXible ! ! 
ning ipbstantia progres = ! inde 
ne requirements hock Standing: Jack G. Fu Donald A. Hamilton 
a nal t formulate these iter Seated: Leonard J tanza and Walter 
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juce flexible polymers itstanding heat resistan Physical, Thermal and Electrical ¢ icterist 
ectrical and physical properties. The epoxy cone ¢ Minatratiy } 
hustrat ‘ an ies and disp \ rie 
wlymers have been developed vy for the eneap typ ppl tior 
typical ipplications of condue Vi ! ! iat 
lation of electronic systems where difficult peratior tings bv W tc t Appl tol 
nditions are encountered 
The modified epoxy resins ere tlexibility can b Quuality Control of Printed Circuits for \irborn 
tained without the sacrifice of heat sistance and me Electronic Systems 
wanical strength, are a definite advancement towards th B. A. Gerpheide, Hughes Atreratt ¢ | 
design engineers’ goal for an id encapsulating ten 
Mar ufucture of electronic equipment plas 
: 7 reuitry depends to a great extent on the qu vy of 
‘ plastic laminate to provide the equipment re ib t\ 
Dr. S. J. Assony and S. Chess, American Latex Product , 
‘ essury in modern airborne electron vsten 
Corp., Hawthorne, California 
ite miterial serves purposes a current 
Polyurethanes, consisting of polytunetiona reactants mployved etched cireulit ussembir Mecha \ 
ired with polyisocyanates, are a relatively new and va ward must provide physical support for component in 
iable class of materials available t the eleetmieal al conductors, emplov. economnu Space itilizatior url 
electronics industries, Certain combinations of diols, castor n weight, and capable of drilling, blanking and punching 
|, diamines, polyesters and polyglycols with polyisoeyar he meehaniecally stable nd withstand handling in factors 
ites produce, in addition to the superior wire coatings ind field 
potting or encapsulating compounds with excellent phys hans ly 
lemically the laminate material eXposed 1 
al and electrical properties properties ! 
lements of time, temperature, humidity, sand and dust 
inusual range of flexibility or hardness at high and low . “ee 
altitude, mdustrial puses and fuel ol nite 
mperatur uughness, abrasi ! tan tensil terial must provide a long life bend for the conduct: 
strength, excellent dielectric, resistance, power factor and ] 
naterial which essentially: remains unchanged t 
breakdown properties, superior chemical, oil and moisture 
shelf or in the field. Laminate material must be designed 
esistance, power faetor and breakdow! roperties, low 
bil vithstand the chemicals used ! processing suct 
ermern if to wises outst ding resist e to 
Ve degradation, Thus, thes¢ pott ne and en ipsulat nye 
mpounds make highly tlunble eleetrical insulators fo 
ine hun i conditions and at high ten at es um 
ise under humid condit ne en peratul Dielectric and Mechanical Properties of Antenna 
here br — dampening d ) thstand ha Window Materials for Elevated Temperature Use 
eur are factors. In these respects, polyurethanes are Mitchell and M. A. Nadler 
superior to the usual ozokerite, beeswax, bitumen oil, et Nort American Aviation ¢ 
potting compounds. By the use of suitable fillers, plas 4 j 
Nhe SUCCESS of the Navaho flight control syste) 
ticizers and other additives and bv variations in the busk 
: pended upon undisturbed transmission of radar and radi 
formulations, polyurethanes can De tailored to a ! 
: through Various radomes, Factor affecting thi 
definite variety of physical, chemical and electrical prope trans? ' neluded 4 ae 
es to meet the Varied needs {f the eleetriu nal 
if the radome materials as influenced by temperaturs 


tronic industries 


Plastic Coatings—(¢ 
Elbert Davis, Plas- 
1. Types of 1 


binders for conduc 


\ Conductive 


(3) Ferrous met: 


culating: Inor 


2. Types of fi 


hanges. It was, therefore, necessary to evaluate dielectr 


onductive and Insulating nd mechanical properties of the proposed radome mater 


Kem Corp als under anticipated environmental condition Iwo re 
foreed lasti le \ ly 
naterials used as 1 formers and reed plasti aterials which were so evaluated er 
tive fille American Reinforced Sales CTL 91-LD phenolic resin in 
s¢ i cis 
I pregnated 181 Volan A glass fabrie and S, Polymer 
veSsins, norgani low temperature 
DC-2106 silicone resin impregnated 181 Volan A impreg 
Organ lnorgank xtures = 
ted gluss fabric. he co bit tio «fe 1 { 
ri col tang a Ssip t pre 
(1) Carbon blacks. (2) Graphites strengt] dieleetric nd compre 
iis (4) Nor fer? t Ir tions as features of temperutures to 
rinic compound xposure (up to hours) nd wenthering 


ted at the last three SPE Annual National Technical Conferences are available Technica! 


ains a wealth of information tor the plastics engineer Complete your reterenc 
Conference 


The papers presen 
' as SPE Reprint Volumes |, II and III 
: Each volume cont 
- shelves now. as supplies are limited 
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PAPERS 


USE THIS CARD TO ENTER YOUR ORDER 


Reprint Books 


Member Money with order Order and Bill vO ‘ 
Single Volum: $ 5.00 $ 5.20 
Set of 3 Volume 13.00 13.50 1955 for 1955 

Non Members 
| Single Volume 7.50 7.70 1956, 1957 
| Set of 3 Volume 20.50 21.00 


still available 
>t the SPE Conterence Reprint books 


Order Now 
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NEWS 


Heat Forming Tool 
The Polymer Cor 


innounces th ivailability of 

kt *Permabender” 

b j it forming pet 

} Nylaf pressure 

t t pany rie*' pol 

tub | ! ‘ xpected to be of 

tunce Where preformed symmet 

‘ re re required in instrume 
ind other field 

Further nlormatior ivallabl 

fre The Polymer Corporation of 

Pennsylvanr Reading, Pennsylvania. 


Lynch Buys Robbins 


The Lynch Corp. of Anderson, In 


dis hea purchased the Robbins 
Plastic Machinery Corp., Elkhart, In 
dinna Lynch plar s to operate Rob 
bins Plastie as a wholly-owned sub 

diary retaining its present person 
rhe The purchase of Robbins Plastic 
prov ice Lynch Corp. with facilities 


to make dies, fixtures and machinery 
ised for manufacturing and handling 


extruded op tic und blown plastic 
Glyptal Office Change 
Consolidation of sales headquarters 


for Glyptal alkyd resins and poly 
ester resins, with manufacturing fa- 
cilitic it Anaheim has been an 
nounced 

West Coast headquarters for the 


Company’ chemical materials de 
partment have been moved from the 
former Los Angeles address (1052 
West Sixth Street) to: Chemical Ma 
terial Department, General Electric 


Company, 1211 North Olive St., P.O. 
Rox 630, Anaheim, California, Phone: 
KE ystone 5-2171. 


The organization has established a 
San Kranciseo ales offies at 136 
Peninsular Avenue San Mateo, Cali 
fornia Phone: Diamond 2-2054, The 
Company will be represented at that 


location by R M. Kavish 
Nylon-Teflon Plant 


The L nited States Gasket Co. 
Ilastics Division of the Garlceck Pack 
ng Company has placed in operation 


a new Nylon-Teflon Extrusion Plant, 
aid to offer the most complete 
modern facilities and advanced tech 
nique for plastics extrusion available 
to industry today 
Products being produced in this 
Camden, N. J., addition include 
etely bubble-free Nylon rod in 


diameter up to 3 inches; Nylon 
heet and tape, 12. inches wide, in 
thick es from .002 inch to 's inch; 


and Nylon pressure tubing in dia 
rom inch O.D. to inch 


of the 
industry 


O.D. in two types—for 1000 psi and 
2500) psi. 
American Molding 

American Molding Company, one ot 
the West’s largest custom plastk 
molders, announces the establishment 
of Southern California engineering 
and sales offices at 6057 Wilson 
Avenue, Hollydale, California (tele 
phone Nevada 6-6094). 

Albert J. Sills has been appointed 
district manager of the office. Mr. 
Sills has many years of plastics 
experience in the Los Angeles area. 

The opening of the new office is 
part of a general expansion program. 
American Molding Company recently 
moved into their new, modern plant 
of 45,000 square feet at 2002 Davis 
Street, San Leandro, California. 
Hopper Loader 

A new hopper loader of extra large 
capacity has recently been placed on 
the market by C. H. Whitlock Asso- 
ciates, 21655 Coolidge Highway, Oak 
Park 37, Michigan. 

The new model, designated as the 
1000 Series, has a capacity of 1000 
lbs. per hour with average material 
twice the capacity of the company’s 
500 Series which has been in wide- 
spread use over a period of years 

It handles all free-flowing ma 
terials, either virgin or reground, in- 
cluding dry color materials (with Fil- 
ter Cone Attachment). Among. its 
other advantages is its extra height 
which permits the use of all palleted 
containers, 

Petrothene 

National Petro-Chemicals Corpora 
tion will be in commercial production 
of medium-density polyethylene be 
fore the end of this year, it Was an- 
nounced by Dr. Robert E, Hulse, Vice 
President in charge of chemical activi 
ties for the parent company, National 
Distillers Products Corporation. A 
high pressure production technique 
will be used in Petro’s existing poly 
ethylene plant at Tuscola, Illinois to 
produce these medium-density poly 
ethylenes. The newer materials will 
be sold under the established trade 
mark, Petrothene, through the sales 
organization of U.S. Industrial Chemi 
cals Co., Division of National Dis 
tillers. 

Mylar Price Reduced 

The Du Pont Company re 
duced the price of most types of 
“Mylar” polyester film by 25 cents 
per pound. The reduction applies to 
all coated and heat shrinkable types 
of “Mylar,” and to types A and D 
in all gauges 


Vacuum Forming 

\ new, large size vacuum forming 
achine called the “Master-Vac”, las 
een introduced by The Auto-Vac 
Company of Bridgeport, Connecticut. 


machine features a 21-square 
foot (42” x 72”) forming area, with 
roll feed and semi-automatic take-off 
for single-operator, high speed, con- 
tinuous production of thin gauge (5 
to 15 mil range) plastic articles. Rolls 
up to 44” wide are handled with ease 
at feed rates of 540 feet per hour. It 
may also be used with heavy gauge 
sheet plastic up to 125 thick. 


Zytel Price Reduced 

Du Pont reduced the price of its 
“Zytel” nylon resins September 16. 
An over-all decrease in price of ap- 
proximately 10 per cent applies to all 
formulations of nylon molding pow- 
ders. Individual prices depend on 
quantity ordered and type of resin. 
“Zytel” 101, the general purpost 
molding powder, for instance, will be 
reduced 15 cents, to $1.18 per pound 
in truckload quantities. 


Semet-Solvay Expands 

The Semet-Solvay Petrochemical 
Division of Allied Chemical & Dye 
Corporation have announced a signifi 
cant expansion of production facilities 
for Emulsifiable A-C Polyethylene 
629. Since its introduction approxi 
mately 2 years ago this water emul 
sifiable form of A-C Polyethylene has 
gained rapid acceptance for polish, 
textile, paper, building materials, and 


a wide variety of other uses. 


Polyvinyl Chloride 


Unusually low fines it a general 
purpose straight polyvinyl chloride 
resin are shown in this photomicro 
graph of Escambia PVC resin, taken 
in the research laboratories of Escam 
bia Chemical Corporation. Included 
in this new series of PVC resins being 
manufactured by Escambia are Es 
ecambia 1200, Escambia 1225, and 
Escambia 1250. The resin is magni 
fied 40 times to show its uniform 
particle size and low fines. Thes¢ 
qualities are important in reducing 
dust problems and in improving the 
free-flowing characteristics of hot 
premixes and dry blends. 
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Sirty eiaht 


Me 


“Quality Control" 
Gets Good Reviews 


Reviewed by D. S. Davis 
Professor of Engineering 
University of Alabama 


Reprinted fron ( hemica 
ng’. July 1957, by per ssion) 
Every once in a while some pub 
sher, thoughtfully but with 
sure of courage, comes up wit} 
book designed to give authoritat 
answers to questions in a_ growing 
field of technology and planned t 
entice the reader into delving deeps 
nto the subject thar he nad evel 
ntended. That's what inhold, 
ed and abetted in general by the 
Society of Plastics Engineers, 


accomplished in this volume, “Quality 
Control for Plastics Engineers 


Lawrence M Debing and 


capable assistants who know how t 
vrite, discuss, with clarity, norn 

frequency distributions, control chart 
for variables and = attributes, 
fications for use under statistic 


quality control, Inspection by samp 


ng, statistical correlation, analys 


of capability of a process, significance 
of data, and statistical experiments 
Although applications are to the pro 
duction of plastic parts, no knowledge 
of the technology of plastics is neces 
sary for a grasp of the subject. Treat 
ment is broad, informative, and w 

delightful beckoning quality tl 
a serious reader can 
Style is clear, direct, and de fir tely 
lively. 

The excellent chapter or signin 
cance, by Gilbert L. Peakes, contains 
well-chosen illustrative matter, and 
s itself highly significant of the aims 
and achievements of the project, lr 
142 pages, fortified with 48 figures 
ind supplemented with tables for the 
distribution of F, for chi-square, and 
for the “t” test, the editor and co 
iuthors have made a real contributior 
to the literature of quality control 


scarcely resis 


Society of Rheology 1957 
Annual Meeting 


The Society of Rheology will hold 
ts 1957 Annual Meeting in Prince 
ton, New Jersey, on November 7, & 
ind 9, 1957. The 
vill be held at the 
Institute. Ar 
the meeting will be the award of the 
Medal. This 


weur on Thursday evening, Novembe 


technical sessions 


Textile Researc! 
Important feature ol 
Society's nghan 
ith, in connection with the Social How 
Smoker planned for the meeting 
The Committee for the 
Medal, with Professer John D. Ferry 
is Chairman, has selected Dr. Cla 
ence M Zener to he th 


medalist, in 


Bing! 


recognition of his 
portant work on the viseoelastie be 
avior of metals. The presenta 


the medal will include a discussior 
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Men In The News 


Dr. James M. Church 
Dr. James 


enemical engineering at olun 


Church, protessot 


Un versity, nas been elected a Direc 


tor of Riverside Plastics Corporation 

Vas announced today by Harry { 
I ford, Riverside President, follow 
ng a meeting of the company’s Boar 
f Directors 

\ t ber of the faculty since 1940) 
Dr, Church is in charge of the Organ 
Chemical Technology of the ay 
partment of Chemical Engineering 
whiel nc udes Courses of nstruct ! 

d research in the fields of organi 
chemical processing plastics 
field in which he has become at it 
tanding autl rity 

Prior to his returt 
vork I) Cnureh spent eight ve rs 
the Organic Chemicals Divisio 
Mor santo ( he? Company 
st Louis, Missouri, as researel 
chemist nd development engineer 
Dur ne his s bb tical enve ! 195 
1954 he spe t the entire ve t} 
the Polychemicals department of the 
duPont Company in high) polyme 


research and development 


hurch is very active in many 

ind profe ssional societies 

‘ neluded the Chairmar 

t Kducation Committee of 

the Society of Plastics Engineers 


nanship of several 
Polymer Symposia of the Industrial 
and Engineering Chemistry, Division 
of the American Society 
(1955-57), a member of the General 


(1950-53), Chair 


Chemical 


Committee of the Rubber and Plastics 
Division of the American Society of 


Mechanical Ir rineers and other sin 


lar assignments. 


Church has been a_e technica 


consultant to st veral chen Cal and 
plastics companies in the New York 
metropolitan area, and is well know) 


for his authorship of many technical 


papers from his various research: 
n the fields of plasties and organ 
cnemi¢ ] processt 


Stanley Bindman 

Stanley Bindman, vice-president o 
Jamison Plastics Corp. of North Be 
more, L.I., N.Y 


an award from the So 


, recently was the 
recipient of 
ciety of Plastic Engineers, The « 
tation presented by the New Yorl 
chapter, reads, “To Mr. Stanley Bind 
man, for his many years of diligent 
and devoted service to the New Yorl 
National Society of 


Plastic Engineers Ine.” It is signed 


Section of the 


the research activities of the medalist 
e Arthur S. Now ck, of the IBM 
Watsor Laboratory, Columbia uy 


Vv Irwin Ll. Rubin, president and He 
bert J Weky, secretary M Bir 


has beet f the SPE 
L846, ind a erved i Nationa 
Vice-president and president { the 


New York Sectior 


Frank W. Ega 
The appointment of | KW.I 


el 

ed by the fir s boa ( direct 
kent founde of t 

the pape ut erting a ( 

dent icceeded } t DV 


\ ‘ \ immed cre on 
Kdward ky pron t ‘ 


pre 


William E. Sauvey 

William | Sauey, president of 
Flambeau Plastic 
W niis just 


the appointment of Joseph FE, Phalor 


clude isewure premiul nad 
iWvertising sped iltic 


John A. Alesi 

Mr. John A. Ale Sl, pqre sident of the 
Automatic Molding Machine Con 
pany, manufacturer of “Automold” 


fully automatic 25 and 50 ton con 


pression molding machine nad 
versatile ‘Automite” 10 ton pres 
just recently announced to the trade, 


announces the appointment of Barnett 
J. Danson & Associates Limited, 1912 
Avenue Road, Toronto 12, Ontario, 
Canada, telephone Russs Ol, to 
handle ‘Automold” sale ! the 
Dominion of Canad 


T. R. Callahan 

The Watson-Stillman Pre I) 

Farrel-Birminghan Company, 
Roselle, New Jersey, has at 
nounced the appointment of Mr, T. R 


( lal the ad-wester? ‘ 
represent t 

Prior to |] recent appointme 
{ presented the Com} 
the Buff Rochester are Mi 
nil i ke idquarters 
Farrel-Birminghan Chicag 


10725 South Wester 


cago 48, Illinois 


John F. Volin 

Appointment of John F, Vo 
fil, Im Warsaw, Indiana, has 
innounced by John H. Keeley, 


sales manage? 


j 4 5 4 ud 7 
ol 2 
of Bi le (N.J.) as chuirman of the 
board of Frank W. Egan & Company, ae 
\ 
Vice President Edward 1 of 
Martins, e 
David A Verne Iso of Martins 
\ 
| 
| 
od 
Avenue, Chi 
n as 
f iber 
| 
Sirty nine 
Re 
} lite 
} it 


if 
Polymers 
Polymer Research, Volytechnie In 
tute of Brooklyn for Office of 
N il Research, Feb, 1955-Jan. 1956 
$1.50 (Order PB 1218382 


OTS, U.S. Department of Com 
nerce, Washington 25.) This annual 
port concerned With experiments 
th polymer adsorption and investi 


ition of the effeet of polymer struc 


ture of ish primer, A seetion of the 
ime deal with problems in_ the 
ind entals of polymer surface ac 

on, With emphasis on the physical 
try of attachment of a poly 

te olid surface in a system 

or the chemical complexity of the 

xture approaches an actual wash 
er. The molecular weight depend 

nee of the initial part of the adsorp 

othern predicted, Previous 

tude ine oxte nded ol the adsorp 
ral ole sorption of poly invl 

from metal surfaces, The effects 

Ivent and molecular weight are 
estiguted and the nature of solu 
on irface equilibrium discussed. A 


ond section continues earlier work 
mm chromium phosphate wash prime? 
existence of a polyelectrolyte the 
iromium-polymer complex recor 
rmed, and some experiments on the 
mduetivity of diluted prime 
re compared with p-toluenesulfonic 
ee ind phosphoric acid The final 


ection | i further investigation of 
the hydrolysis of acetal linkages in 
polyvinyl butyral Some linkages 
ere found more stable than others 
ind th behavior is explained 
Plaskon Compounds 

\ illustrated handbook 


ch details the basic principles of 
olding and handling Plaskon urea 
nd melamine molding compounds is 
fered by Barrett Division, Allied 


Chemical Corp Because of its 
veneral nature, the handbook is_ be 
ed to be of value not only to 
olders, but to mold) makers, dé 
ney ind engineers 
Phe inual has beer con piled 
yeneral guide to the proper storage, 


reforming, preheating, molding, fin 
ning nd testing of Plaskon urea 


nd melamine molding materials, Its 

ree ections inelude basic informa 

nm molding; properties of the 

led products; and general refer 

iteria 

itor nelude diagrams and 

representations of end 

produ Text is supplemented by 

harts, grapl ind mathematical and 
pHVSIC nversion tables 


4 


ustr 

/ / 
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Chemical Resistance 


Chemical Resistance of  Vlasties. 
Bureau of Ships, UL. S. Navy. Mar 
1954, 475 pages. $9. (Order PB 121135 
from OTS, U. S. Department of Com 
merce, Washington 25.) In a litera 
ture survey conducted prior to this 
research, it was found that informa 
tion on the chemical resistance of 
plastics was widely scattered and 
generally qualitative, rather than 
quantitative and specific. As a result, 
laboratory tests were conducted on 
the effects of chemical agents on 
plastics. This volume brings to 
gether the large amount of data 
gained from the experimentation, The 
25 plastic materials tested were com 
posed of thermoplastic and thermo 
setting resins, and are said to repre 
sent a reasonably broad cross-section 
of commercially available rigid plas 
tics. The group of 15 chemical agents 
contained common mineral acids it 
dilute, concentrated and fuming con 
centrations, acid mixtures of fuming 
concentrations, a mereaptan, an al 
cohol, two fuel oils, a hydraulic fluid, 
a peroxide, gasoline, water, and an 
analine. From the data it is possible 
to deduce the behavior of any given 
plastic on immersion in a given agent, 
and the change in certain key physi 
cal properties as a result of pro 
longed contact 


Polyester Resins 


Of interest to fabricators and mold 
ers of reinforced plastics are three 
new brochures on polyester resins re 
‘ently issued by Rohm & Haas Com 
pany. One booklet of 36 pages (cod: 
number PL-316) deals with the pro 
perties of the company’s Paraplex 
l’-series, including the new acrylic 
modified resin which is attracting 
widespread attention in the plastics 
industry, Paraplex P-444. Reinforce 
ment and fabrication are the subjects 
covered in the 16 pages of the second 
brochure of the trio (PL-322), and 
curing is the theme of the third 
booklet of 24 pages (PL-323). The 
text of all three is helpfully supple 
mented by numerous data tables and 
performance graphs. These tables and 
graphs make up practical working 
charts to guide users of the resins ir 
each step of processing. The booklets, 
singly or as a set, are available upon 
request to Rohm & Haas Company, 
Plastics Department, Washingtor 
Square, Philadelphia 5, Pennsylvani 


Loaded Dielectric Foams 

Loaded Dielectric Foams. G 
Niles, Emerson and Cuming, Ine. for 
Wright Air Development Center, U.S 
Air Foree. Dee. 1956. 51 pages. S150 
(Order PB 121897 from OTS, U. 5S 
Department of Commerce, Washing 
ton 25.) The development reported i 
this paper filled a need for a light 
veight material of high dielectri 
constant for use in sandwich radoeme 
construction. The material was based 
on foaming resin systems loaded with 
tluminum microflake to achieve the 
necessary dielectric constant and at 
the same time retain much of the low 
bulk density of the foamed resin 
Isocyanate resinous foams loaded with 
aluminum microflake were success 
fully made. They compared favorably 
electrically with other radome core 
materials. Processes for loaded dielec 
tric foams were developed which al 
low good process control resulting 
i material of predictable properties 
Development of a method of construc 
tion and submission of a radome den 


onstrated the practical application of 
loaded dielectric foams as the core it 
sandwich-type half-wavelength ra 


domes. Flaked aluminum applied as 

paste Was found bette than silvet 
and nickel for loading foams and u 
creasing the dielectric constant. 


Printed Circuits 

A new booklet entitled “Westing 
house Copper-Clad) Miecarta’ Plasti: 
Laminate For Printed Cireuits” is a 
vailable from Westinghouse Electric 
Corporation, The booklet, illustrated 
with photographs and diagrams, dis 
cusses what printed circuits are, the 
advantages to be gained from thei 
use, and the construction and pro 
perties of Micarta plastic laminate. A 
complete data sheet for all the copper 
clad Micarta plastic laminate types is 
included, 

For a copy of booklet B-6577, writs 
Westinghouse Electric Corporation, I’ 
O. Box 2099, Pittsburgh 30, Pa. 


Stearic Acids 

“Emersol Stearic Acids” is the tith 
of a new, 24-page booklet being of 
fered by Emery Industries, Inc. 

Available upon request, the bro 
chure is designed to aid in the sele 
tion of the proper grade of steari 
acid for each end use. 

“Emersol Stearic Acids” can be ob 
tained by writing: Emery Industries, 
Inc., Dept. 5, Carew Tower, Cincinnati 
2, Ohio. 


Injection Machine 

The Hydraulic Press Mfg. Co., A 
Division of Koehring Company, Mount 
Gilead, Ohio offers a new _ bulletin, 
No. 5706, which describes a new 
H-?-M 6/8 ounce capacity  plasties 
njection molding machine. Several 
views of the H-P-M Model 200-H-6'8 
point out important new features 
Complete spe cifications, standard and 
optional equipment, are covered 
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Paint and PVC Resins 


| Vo orn nteresting 

( bulletins prepared expressly 
paint manufacturers ind polyviny 
! rice resi compounders respec 
vely have just bee ssued by tft 
Silicate, Detergent, Calcium Divis 


f Diamond A 
nd, Ohio 

The first, entitled “Low Sheen | 
avd Wall Paints with Non-F 


conveniently summarizes the 


principal advat tuges provided by t! 
Dinmond precipit ited enleiun 
hbonate Whe? used us extende! 
formulating “dead flat™ type 
prints 

“Diamond Precipitated 
Carbonates for Polyvinyl Chlorid 


\pplications,” a  16-page bulletin, 


briefly reviews the use of eight Di: 
nond chemicals is inert fillers for 
compounding polyvinyl chloride plas 


tic products. 


Copies of the st filled technical 


bulletins are available on request 


Write to Diamond Alkali Company, 


Silicate, Detergent, Caleium Divisio: 
(00 Union Commerce Building, Cleve 


ind 14, Ohio 


Extruder Design 
“How To Choose An Extruder” is 
in impartial engineering analysis of 


current plastics extruder design, and 


contains a great wealth of inf 


orm 
ion on the principles of extrusion 
their latest forn 

be glad to se 


The publishers wi 
complimentary copies of this 52 pag 
woklet to any who may be interested 
Write to Prodex Corp., King Georg: 
Post Road, Fords, N.J. 


Thiokol Polymer 

Thiokol Chemical Corporation has 
ssued an eight pipe booklet concer 
the new Thiokol liguid polym« ! 
LP-31, which has the highest molecu 
ar weight of the liquid polysulfide 
polymers manufactured by Thioko 
Chemieal Corporation 

This literature is available upon re 
quest from Thiokol Chemical Corpo 
ition. Thiokol Chemical Corporation, 
780 North Clinton Avenue, Trenton 
New Jersey 


Plastic Pipe Process 

\ new process for extremely rapid 
nd continuous production of plastl 
pipe, using a combination of physi 
nd chemieal processes, is announce 
by S. Orlowski, Matieres Plastique 


1.5, Impasse Jouvence, Par XTV. 


Japanese Plastics 

Statistics of Plastic Industry i 
Japan s uvailable Pron R. Sekid 
Tomio-cho, Nara, Japan for 400° yer 
This 34 page booklet gives dat 


productiolr and 
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Plastic Coatings 


Kluidized Plastic tings | 

rrosion Resistance” is tl tit 

Spee rep rt lable tel 
ire fort from the American Agile 
Corpor ! Maple Height (Cleve 
net) 

Phe six-page terauture eprint 

feature rtictle covers such tople 
the mect nis? of ld ition 
ceoutings cost faetors ne 


Hercules Magazine 

new company agazine Plastic 
Hi-Lites being put out by Hereul 
Powder Co., Wilmington, Delaware t 
keep the reade i 
Hercules plastics Write your 
copies to Hercules 


Injection Machine 
The Hydraulic Press Mfg. Co., A 
Division of Koehring Company, Mount 


Gilead, Ohio offers ai new bulletin. 


No 5720, which cle scribes a new H I’ 
M 20-28 ounce cupacity plastics in 


jection molding machine. Severa 
of the H M Model $50 H\ 
20) 28S) point out important new feu 


tures, Complete specifications, stand 


ird and optional equipment, are co 


Color Variations 

We have available ai four page 
echnical Service bulletir covermy 
Color Variations, Their Causes and 
Corrections in coatings for plastics 
This booklet describes pigments, the 
various types used in coatings fon 
plastics, color matching, tech 
niques ised to check colors. Logo, 
Inc., 12988 South Stony Island Av 


Chicago 33, Tl. 


Polyamide Synthesis 

. Approach to the Synthesis of 

polyamide plastic with hydrophilic 
properties, E. L. Totton, North Caro 
na College at Durham for Wright 
Air Development Center. June 1956 
16 pages. 50 cents. (Order PB 121473 
from OTS, U.S. Department of Con 
meree, Washington 25.) This volume 
reports an apparently successful new 
ipproach to the synthesis of tetra-O 
methyl-D-glucaric acid. The author 
ut zed the lactone of D glucarie acid 
for the preparation of the di-p-toluid 


ck of D-glucarie cid, the di p hy 
inilice ol D-glucarie wd, the 
tra-O-acetyl-di-p-toluidide of D 
riucarn cid, na the exu-O) Cery 
di-p-hydroxyanilide of D-glucaric i 
d, Methylation of tetra-O-acetyl-d 
p-t ot 1) rie new result 
te luble syrup. TI 
uct \ treated sodiun \ 
! ale n ethylel na 
solated The ilt \ Cladified 
th hydrochloric acid and a watet 
sVru] \ produces cl 
vA thought t tetra-O-met 
1) ik rie The \ Te? itp 
f the syrup indicated that it might 
roduc polymer th hydrophilic 


Radome Design 


Pha Retardiat 1) Curve 
be. J. Luoma, Wright Air D 
from OTS, Departmer ( 
erce Wasl rtor 
presents dat e 
cl pro ale ‘ ‘ 
Clearer pr ect ‘ 
I rh te 
performance, 
the \ reety of desig cu ‘ 
for solid wall on pre 
desigt ait 
ckness to-wW Velo! 1 1) 
function f incidence 
phase retardation remai 
The grap n tl 
ome f that dat for the 
eSS Cust con oad 
processing recommends that for ! 
transcendental equation for pl 
turdation should be olved before ot 
tuining the constant ph ‘ retard 
tion data by graphieal creo tt 


Stress Data 
Viscoelastic Properti f 


Polyn ers Tabk of Stre Relaxation 


Data. Catsiff and A. \ Pobol ky, 


Princeton University for Office of 


Naval Research. June 1956, 49 
$1.25, (Order PB 121749 from OTS 


| Ss Department of Commerce 
Washingt: n Th volu ‘ col 
tains a compilation of the result 

tress-relaxation studies of numerou 
polymers, For ease of presentation 
the tabulated data were read 
form logurithmic time ntervial fron 


smooth curves drawn through the ex 


perimental points. In all) other 


spects, the tables consist of raw ex 
perimental data. The tablk Iso | 

certain empirical parameter whiel 
may be regarded as measure of the 
steepness of the experimental curve 
ind of their loeation on the absolute 
time and modulus seales. Ineluded it 
the 19 tables are data on ucl poly 
mers us polyisobutylene, natural rub 


be r, gum stock, tre ad ston k, but 
styrene, paracril 26, polymethyl met} 
irylate, and Kel-F elastome) 
Coordination Polymers 

Coordination Polymen 
nelius, Pennsylvania State University 
for Wright Air Development Center 
| S Air Foree, Oct. 19456. 106 page 


82.75. (Order PB 121867 from OTS 
S. Department of Commerc: 
Washingtor 2h.) Polymer can be pre 
pared through coordinat j 
ng t the re lit { tt tud 
ordination concept hic] chara 


net h hes ly 
ored ! the earel for nprovesr 
ethods of producing high polymer 
rh ret pre niormaut 
et ‘ 1) 
vit? xeeptioy thern 
hility 


EBS 
} 
\ applications 
{ 
hy 
A 
| 
France. Literature available on 
! ce. | 
quest 
vritten in English properties aes 


Aa 
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AUSTRALIA 


PLASTICS & RUBBER JOURNAL 
May, 1957 
Volume 13 No. 142 


Abstracter: Albert Lightbody 


Polyurethane Foams and _ Rubbers, 


Their Properties, Manufacture and 
ses J. Yue 

good review of polyurethane 
‘hemistry showing the basic relation 


hips between the chemical reactions 


ind the resulting materials, as foams 
ind solid polymers This is accom 
panied by an excellent review of its 
ist vith cross comparisons with 
iterials 


UNITED STATES 


MATERIALS IN DESIGN 
ENGINEERING 
Volume 46 No. | 

July 1957 


Absiracter: Leonard Buchoff 


Cast Epoxy Insulation Makes a Better 
(‘ran ford 


This article 


Stator 
dese! ibes 


briefly the 
varnish 


reasons for changing from 


mpregnating stators to vacuum cast 
ng with epoxy resin. Techniques of 
manufacturing are also discussed 
poxy’s low weight loss at high tem 
peratures and ability to withstand 
rapid temperature changes were con 
sidered to be the most critical prop 
erties Hysol 6020 with slate or 
quartz fillers met the requirements, 
Centrifrigal casting was tried and 
abandoned because of bubbles formed 
n the top of the stator casting. 
The mold was built with an ex- 
pandable center to provide vacuum 
tight seals and keep the pole faces 
free resin. 
The Fluoro-Elastomers: Latest Weap- 
on Against Heat and Fluids — 


Maleolm W. Riley 


Ke 2 elastomer, copolymer of 
chlorotrifluoroethylene and vinylidene 
flueride; Silastic LS-53, a fluoroalkyl 


rubber: Fluoro-Rubber 1F4 


perfluorobutyl acrylate rub 


silicone 


and 2F4, 


Seventy tu 


AROUND THE WORLD 


bers; Vitron A, polymer of vinylidene 
fluoride and perfluoropropylene; and 
hexafluoropenta methylene adipate 
polyesters are discussed. Data on the 
degradation of these materials unde: 
the influence of temperature and 
chemicals are given extensive charts 
and tables. Although no direet com- 
parisons between the materials are 
made, the information is presented in 
a manner that should help in making 
i selection among these materials. 


* 
FRANCE 


PENSER PLASTIQUES 
April, 1957 
Volume 64 No. 16 
Abstracter: Kenneth Downing 
An Exhibition of Children’s Plastic 
Toys — 

This issue is devoted to the ex 
hibition of plastics for children. It 
shows the tremendous variety of in- 
flatable toys, floating toys, sand play 
things, dolls, washable toys, autos 
and boys’ playthings available to the 
French children. 

This issue also contains an article 
on the advantages of fiberglass fish 
ing rods. 

Plastic Flowers and_ the 
Plastic Baskets 

A pictorial study of the plastic 
flowers now in production and a plant 
in this type production, Also a study 
of the many different types of poly- 
ethylene baskets being produced. 


GERMANY 


KUNSTSTOFFE 
July, 1957 


Abstracter: Anne Schwend 
Plastics and Plastics Processing at 
the 1957 German Industry Fair at 
Hanover 


Style of 


While there is hardly any news 
to be reported about new plastics 
materials, news is held in store by 
the processing and machinery fields 
as follows: 

The Gevetex Co, demonstrated the 
advance of glass fibre reinforced plas- 
tics by a number of progressive parts 


such as gear boxes and machine parts 
to be used at elevated temperatures, 
a hood for outboard engines’ with 
strong sound absorbing qualities, 
printed and etched circuits using 
glass fibre reinforced epoxyde as 
carrying film which does not tea 
any longer because the glass fibres 
diminish both elongation and shrink 
age and ameliorate the insulating 
values. 

GmbH. showed the 
developments — in 


Amorgana 
latest transparent 
rigid PVC film of higher heat resist 
ance than hitherto known. 

Ciba A. G. introduced their newly 
developed Araldit molding compounds 
with various fillers for transfer mold- 
ing as well as Melopas AR, a specia 
molding compound for switches of 
high thermal stability. 

Dansk Thermoplastiks Industry ex 
hibited a three-bladed propeller for 
15 ton fishing boats with Diesel en 
gines of 150 HP. The 38 
molded polyeaprolactam blades ar 
held by a bronze spinner. This new 
propeller possesses considerable damp 
ing powers against shocks which are - 
ordinarily transfered to the engine. 
It is hoped that such polyamide pro 
pellers prove particularly satisfactory 
for trips to icy waters. 

Deutsche Tafelglas A. G., 
glass manufacturer, have now entered 
the plastics field with glass fibre re- 
inforced polyester plates with a metal 
frame polymerized into the plates for 
windows, with plates for skylights 
and their “Shed-Polydet” corrugated 
glass fibre reinforced polyester plates 
which, parallel to the ridges, are ab 
sorbing and reflecting light and heat 
rays of the sun if properly laid out 
on roofs towards the South. 

Kalle & Co. showed a new plastic 
sponge of extraordinary tear and 
abrasion which ean be 
wrung and used on metal surfaces 
with cracks, burrs and sharp edges 
without suffering. 

Injection molded polyadmide hinges 
for cupboards, doors, containers and 
beds by Kolibri-Werk found much 
interest. 

Interesting examples for film roof- 
ings of PVC were shown by Kunst 
stoffverarbeitungs-GmbH 

Rheinische Gummi—and Celluloid 
Fabrik showed Suprastyrol plates 


inject 


is silicate 


resistance 
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LG 
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from “Novodur” co-polymer of styrol, 
i 


acryionitrile and bDutas ! 
parts f high mpact strength ul 


ce 


ised for coating a ‘ nes 
he spo nd ‘ i! 
rat ter K Cl ter 
é n the heat from cigaret 


Ruhr-Kunststoff GmbH, introduced 


1 new heating pad which is nor 
riamn ible, water-t ght. icid-proort and 
can be wasned, disinfected na aoe 
not hold any textile material rN 
longer except for a cover to satisfy 


customer’s Wishes. 

A new sound deadener for shee 
netal with benzene, oil and age re 
sisting properties was shown by Dr 
A. Stankiewiez GmbH 

Wolff and Co, introduced a new 
sandwich film consisting of two layers 
of cellophane laminated with wax it 
normal and weather-proof execution, 
for packaging purposes which 
mand high mechanical strength, wate 
vapor  impermeability and odor 
tightness. 

Dr. Beck «& Co. have deve ioped 
“Dobeckan IF”, a special non-satu 
ated polyester resin of lower shrink 
age than normal (8 to 5% only) for 
casting molds, highly glossy coatings 
and potting of parts 

Interesting news were disclosed by 
Duerrkopp-Werke in the form of their 
ball and socket joints with plastic 
gliding planes firmly molded into the 
outer body which enjoy preferenc: 
in eases of oscillating movements 
with higher frequencies as presented 
by packaging, textile, printing 
chines and machine-tools as we 
craft 


Among injection molding machin 
those equipped with screws drew pat 
ticular attention. 

Two such types of 275 and 730 
grams capacity are now built by 
kerwerk Gebr. Goller. A screw r 
sembling that of an extruder, feeds, 
plasticizes and injects the plastic ma 
terials through the nozzle into the 
mold. Molding pressure in these nev 
machines is lower than in customary 
machines, — the maximun molding 
area augments up to 40%, at the 
customary mold closing pressure 


claimed by a shorter stay of the 
plastics li tne cyl nder, complete 
homogenization of the melt and bette? 
moldability of such plastics as gl 
moleculars, rigid PVC and powdery 
naterials. 

Maschinenfabrik Albert Stuebbe de 
veloped a hydraulic injection molding 


machine with interchangeable scre 
plunger and normal type plunge: 
4 novel electronic thermostat guar 
antees accurate automatic tempel! 


ture control. 
The third type of screw injectior 
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concentric pressure on the mold 


Albert Stuebbe Type H 200 with 


iry platen while the molding aggre 
gate is completely unencumbered and 
may be displaced hydraulically and 
utomatically 


per tt ng hvd ul 
ment of the annular clearance’ be 
tween the conical screw end and the 


counter-cone at the extruder he ad. 
Johannes Kleinewefers an ex 
truder with flat sheeting die and 


especially strong drive for materials 


hard to plasticize. 
Krauss-Matfei an entirely new 


design with vertical short screw and 
conical torpe do the latter « tTective ly 
taking over gelatination, homoge 
ition mixing, High output and 
great safety of operation mark th 


barrel and chamber only at beginning 
of operation, but for the rest works 
idiabatically to a high degree. 

\ new con plete tube extruder wit} 
horizontal blowing machine was show? 
by Maschinenfabrik Paul Troeste: 
Expansion possibilities are judged 
higher in horizontal than in vertical 


construction, the output is higher i 


such an installation, too. 
Maschinenfabrik Battenfeld intro 
duced a novel blowing machine for 


fully automatic production of hollow 
bodies. The mandrel extends beyond 


the separator head through the upper 


ind into the interior of the blow 
mold, making it possible to blow the 
air through the mandrel while wit! 
customary bottle molding the landed 
tube in the cavity had to be opened 
vitt i needte 

An automatic bl molding attac! 
nent for extruder supplied by 
Maschinenfabrik P. Flescl 

Further a great number of new 
ind customar' welding ichines and 
tongs for sundry materials, cutting 


nd profiling machines for expanded 
plastics, punches, a new automatic 


cling device, heaters and coolers 


tor injectio ind vacuu id gral 
ulator heads, calendars and a pneu 
matic granule feeder be hooked 
iny hopper r desers mont ning 


Fatigue Life of Glass Fibre Retin 
forced Plastics Harro Hage) 


The use of glass fibre reinforced 
Stic is Carrying col ni 
vithout OX know lx f the 
prop rt ‘ the ? iteriga 
Informatior n tl ibject is) new 
being guthered in ny countris 
Th article nolds i ition ot 
test results that have become know! 
so far on static and dynamic endur 
ance tests 


New Double Screw Extrude 

ar scription ot the remarkable 
double screw extruder by Mapre S.A 
Luxembourg, incorporating a novel 
solution for controlling the back pres 
sure 
Influence of Surface Layers on the 
Strength of Injection Molded Voly 
styrene Parts Hilding Hoegherg 


Internal stresses, different density 


ed polysty? ne test bars ind in ulficl 
ent orientation of molecules all con 
tribute to the anisotropy of parts 


The choice of high eylinder tempera 


tures and short plunger-forward 
times produced parts of low or no 


internal stresses, excellent moleculai 
onentation and hardly any differences 
n density throughout th 
eylinder temperatures wi 
of higher Impact strength, but highe 
inisotropy too. Annealing has in al 


iugmented age resistance 
Determination of Reactivity of Xylenol 
Mixtures by Measuring Turbidity and 
Heat Change Martin Kraiil 

Due to observations that xylenol of 
different origin causes different re 
actions n phenol, a new method wus 
sought to reliably determine the time 
needed to induce turbidity and th 
maximum heat of reaction, Clouding 


of the mixtures n a test tube wa 
measured by i top watcn ind the 
reaction neut ny thermomete. ol 


a temperature recordet 
Determination and Importance of 
Polyamide Flow Properties upon In- 
jection Molding W. Hechelhammer 
and W. Backofen 


Injection molding of polyamide into 
an open spiral mold and measuring 
the length of the spiral molded re 
ulted in the following conelusior 
1. The molding temperature highly 

nfluences the flow properties due 

to the irrow plastle Zone ind the 
dependence of viscosity on the 


temperature 

’. The influence of the mold te mpera 
ture on the flow length is low 
he low st) but con ae rable ibor ‘ 
145°C 


Five other conclusions are also 


Seventy three 


og 
molding machine vas exhibited Dy 
i.) 
Eckert & Ziegler which is built in ae 
cooperation with Maschinenfabrik A ‘oie 
Reifenhaeuser 
shields. N « designs conventionga 
Rohn nd Haas’ Plexigum SUS] is njection molding machines were W Se 
th troduced by 
Eckert & Ziegler i fully auto 
‘ ne for 70 pol 
miutiec mach ‘ to) grams of 
stvrene vit} eleetro-hydrau ec drive 
Netstal A.G a high-speed auto Fhe 
atic machine for 500 grams in poly 
styrene with 2 or interchangeabl: 
njection plungers 
Dr. Fritz Somme2 new types for 
1) 100 and 180 grams, for fully hy rr 
draulic operation without intereala 
tion of a mechanical toggle lever or US tial 
other system thus causing a constant Pe va 
Continuous development Was ex 
hibited by the extruders show? 
Alphine A.G, an extruder with in i ay 
high speec screw already discussed it aa 
Kunststoffe. 
Friesecke & Hoepfner 1 new de 
: 
Ca na | 
+ 
Le 
Hi 
| 
Ss 
i 
| 
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St. Louis 


Kdited M 


David Merse 


Tooling For Injection Molding 
Scheduled For September 


W. J. Sharbaugh 


\ Ve Le press, tive et. l.outs 
ison September 17th at a new meet 
ne place chosen to better serve the 


fast growth of this section. Follow 


! the trend to the suburbs, the 
ffieers and program committee have 
ved the meeting location to thi 


Prime Rib, Clayton Road, from the 


ou Melbourne Hotel. midtown 
cut 

Improved meeting room facilith 
unple parking, central location, and 
cCulsinme are expected te 
issist materially in maintaining meet 


ng attendance at high levels, If you 
re in St. Louis “the 3rd Tuesday” bye 
ure to Jon us at our new meeting 
house, Cocktails at 6:00) p.m.—dinner 
Virw 


lenite Division, Tennessee Eastman, 


meeting at p.m, 
laylor, Service Engineer, 
flying in from Los Angeles to 
‘Tooling for 
Injection Molding.” We expect to sub 


present program = on 


nteresting notes on his pro 
yram in neXt month’s section report 
Ihe October 


joint meeting with the 


meeting Is 
American 
Society. This special meet 
ng will be held at the Engineers’ 
Club, Lindell Boulevard, October 17th 
itrd THURSDAY). Both groups ar 
oining to heat Mr. Kelme Schule, 
Allied Chemical and 
Research Lab, present 

: on oon “Caprolactam Type 
Nylons.” The speaker will) be ac 
companied by Mr, Dave Caldwell, 
Molding Ma 


(group Le 
Dve Centra 


Supervisor, 


rials, Plaskon Division 
We will be in session again at the 
l'rime Rib for the November meet 


big Tuesday, the 19th, to hear Mh) 
\rt Nufer, 
ntative, American Cyanimid Com 
“Methylstyrene Mold 


Senior Technical Repre 


opens its Fall, 1947 


Remember—It’'s the Prime Rib, 
Clayton Road, Srd Tuesday, for a 
pleasant evening with the St. Loui 
Section when you are in St. Louis 


Binghamton 


First Annual 
Dinner Dance 


L. N. Chellis 


The last meeting of the season was 
devoted to what We plan will be- 
come an annual feature. On May 18, 
the first annual Dinner—Dance was 
held in the Starlight Room of the 
Hotel Carlton. Fifty-two couples 
turned out to enjoy an evening of 
cocktails, dinner and dancing. A large 
number of door prizes were distribut 
ed among the ladies 


Felix  Aimmonetti, Leo Pranitis, 
Frank Reynolds, Joe Venne, Wilbur 
Kupfrian and Jack Gwyn comprised 
the Dinner—Dance Committee and 
leserve a big hand for the outstand 
success that it was. 


ing 


Speakers scheduled for succeeding 
months are as follows: 


October: Mr, Vern Hannaford, Dow 
Company “New Develop 
ments in Injection Molding” 


November: Mr. A. J. Guzzetti 
Bakelite Corporation “Shrinkage of 
Phermosets” 


The nominating committee, under 
the chairmanship of Len Wheeler, 
American Plasties, is drawing up a 
slate for election of new directors in 


November 


Cleveland-Akron 
Rigid PVC 


Robert A. Larsen 


The fall session of the Cleveland 
Akron SPE was started by a Kick 
Off in timing, with a Clam Bake, held 
t the Breeksville Reservation, in the 
Cleveland Metropolitan Park on 
\ugust 26th, 1957. Nearly one hun 
dred members and guests were in at 
endance and various techniques were 
exhibited in the consumption of the 
venerous servings available, This 
the second year for this feature and 
has been well attended both times. 
On Sept. 9th, some 90 members and 
yuests turned out at the Spanis! 
Tavern, Brecksville to hear Mr. F. W 
Schneider, Firestone Plastics Con 
pany, speak on “The Extrusion and 
Physical Properties of Rigid PV¢ 
Compounds” and Mr. T. A, Miller, 
resident, Akron Pressform Mold 
Company, on “Rotational Molding o! 
Hollow Vinyl Plastisol Parts” 

During the coffee break President 
kd Campi, Int'l Molded Plasties, a1 
nounced the proposed establishment 
of a committee on, and in line with 
National known as 
“Professional Activity Group”. Spec 
al attention was called to the Octo 
ber 17th, Cleveland-Akron SPE 
“POLYETHYLENE TECHNICAI 
CONFERENCE”, This will be held 
at the Carter Hotel, Cleveland, and 
pre-registration sent to E. J. Haskins, 
Zenith Plasties Co., 1009 Rockwell 
Ave., Cleve-14, O, is worth $1.00, Pre 
At the Door $10. 
>. Registration includes luncheon 
ind preprint book. Our custodian of 
the treasury, Ken Keller, Keller Pro 
duets Ine., reported we were in the 
black and that the future was rosy 
Bob Hershey, Hoover Company, Pro- 
gram Chairman, reported on pro 
grams for the coming months thru 
Mareh. All members have been pro 
vided with this schedule and more 
than the usual compliment should be 
viven to Bob and his committee for 


Council, to be 


registration 


this well planned program. 
Mr. Schneider discussed fused and 
mi-fused PVC extrusion the 
ffeet of various variables upon the 
physical properties of the extruded 
Screw temperature, 
pressure and compouncs were some 


ction. design, 
of the variables of importance, 

Mr. Miller reviewed the subject of 
iis paper from 1910 to 1957, out 
lining the growth and need for the 
same, Of interest was Mr. Miller’s 
deseription of the procedure in “Ro 
Molding”, and present and 
future uses of products by this means. 
We need only to look at the sales of 
material to realize and 
gree with Mr. Miller, Samples of 
toys and industrial products were ex 


ational 


this base 


hibited and a lively question sessier 
followed each speaker 
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Rhode Island & S. E. Mass. 


Hole-In-One At 
Golf Outing 


Glenn A. Tanner 


outing of 


Southeaster: 


The annual golf 
Rhode Island 
Massachusetts 
August 29th at the 
try Club, Pawtucket, 
Thirty-three 
golf and enjoyed this fine 
weather that could 
more perfect. This number had swe 
d to fifty by the time the smorgas 


and 
Section Was held 
Pawtucket Cour 
Rhode Is] 
members checked in fon 
course il 


not have been 


word was served later in the evening 
Top honors of the day went 
newly married and probably inspired 


Harry Mac Vicker of American Cyana 
mid Company. Harry managed to put 
together the correct combination and 
come up with the low net score unde? 
the handicap Harry Was 
helped materially by a hole-in-one on 
#7. This him  additiona 
for the hole 
“nearest-the-pin” prize. 


sVstem. 


brought 
this was chose 


(You 


honors 
for the 
couldn't 


Come close) 


President, Sydney 
iwarded the prizes for 
floor 


both golf and 


prizes at a smorgasbord dinne) 


Newark 


Extrusion Symposium 


Robert A. White 


The 
schedule of 
Section, as 
Blatter, 


9 Oct. 


following is the 
uctivities for the Newark 
announced by Mr. Vii 


program committee chairn 


projectes 


1957 
Extrusion Symposium 
Panel members from. the 
Staff of Bakelite 
Moderator-Pete Wilsor 
Nov. 


Section Visit to Polymet 


1957 


Labs of 


W. R. Grace at Paramus, N. J 
11 Dee. 1957 
Annual Section Christmas [arty 
Military Park Hotel. 


An invitation is extended SP 
members and friends to attend thes 


sessions at the Military Park Hote 


Newark, N. J. For additional info: 
mation on the = activities of 
Newark Section, inquiries may b 
rrwarded 

SPE 

Newark Sectio: 


60 Park Place 
Newark 2, N. J 
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Beryllium Casting Dept. of our new plant 


Ornce Ny 19/1 


make it a habit to hob it! 


REINHOLD-GEIGER makes cavities 
quickly and economically in the 
largest Hobbing Department in the West 
Whether you require one or one hundred 
cavities, there’s a hobbing press at 
REINHOLD-GEIGER for your job 
Precision cavities, identical in every 
respect, will increase your production a 
a minimum of expense 
REINHOLD-GEIGER’s experience is 
available for proper hob design, stee! 
finish and heat treatment in the 
duction of your hobbed cavitie 


PRESSES: 5 Hobbing Pre 
100 to 4000 tons. Great 


nd no the 
a range in the W 


STEEL: Largest and rn 


DESIGNING | te stock 
DIE MAKING | honing A 

HOBBING | 


For additiona/ information, write or phone 


REINHOLD-GEIGER PLASTICS, 


Writeto STANDARD TOOL CO, 


214 HAMILTON ST., LEOMINSTER, MASS. 

OMNI PRODUCTS CORP., Export Distributors, New York, N.Y. 


INC. 
8763 CROCKER STREET, LOS ANGELES 3, CALIFORNIA + Pleasant 2-7195 


CAVITIES 


4 
NE 
Su 
AR 
Show Proce 
Beryllium 
and Steel 
also Blanks all asa 
: 
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Baltimore-Washington 


Education Group Plans 
Active Program 


Report ot Educatior and 
oni Activities Committees 
Achhammer. 


Profes 
Chan 


July 
Phe wtivities of the Education and 
Profs onal Activities Committee of 
the Baltimore-Washington Section are 
defined by three major efforts as fol 
\ I—The Annual Technical For 
Il—Science Fairs; and Ill—Boy 


I—The Annual Technical Forum 


ili-day technical meeting was 
established in 1957 as a function of 
the lo A.C. The objective behind 
t effort to acquaint the mem 


vrs of the Balto.-Wash, Section with 
the technical program conducted in 
through 
papers by members of the Section, 
nd to further acquaint the members 
of the Section with the facilities of 
their area through tours of the local 
plants and institutions at which it 


presentation of 


proposed to eonducet the Annual 
Techr Cali Forun 
The first all-day meeting was held 


March 1957 at the Naval Ordnance 
Laboratory at White Oak, Maryland. 
The program included eight technical 
papers, a technical movie, and a tow 
of the Naval Ordnance Laboratory. 
It is planned to hold the 1958 Tech 


nieal Forum at Baltimore. 


Il—Science Fairs 

The educational potentialities of 
the Science Fairs are being investi- 
gated by the Balto.-Wash. Section 
through its P. A. C. financial sup- 
port was provided in 1957 to the 
Washington Area Fairs through the 
Joint Board on Science Education in 
the Greater Washington Area. A 
comparable monetary gift was made 
to Baltimore Area Fair. Although 
this was the first year of a long 
range program, some progress Was 
made, particularly in the Washington 
(rea, 

Judges from the B-W Section were 
permitted to judge all plastics entries 
to the four Greater Washington Area 
Fairs and to award prizes to the se- 
lected winners. As a result of this ac- 
tivity, three students and their teach- 
ers were guests of the B-W Section at 
the May meeting. The — students 
brought their outstanding exhibits to 
the meeting and described their work 
it the social period preceding the 
linner and talk by the technical 
peaker, No advance publicity of B 


W's participation in the fairs was 
possible in 1957 because of the time 
factor. It is hoped that next year the 


number of outstanding plastics exhi- 
bits entered in the fairs will be in- 
encourage this, it is 


crenused To 


oped that members of the B-W Se« 
tion will participate in designing pro 
ects on plastics for inclusion in the 
booklet of suggested projects which 
is distributed each year to the science 
teachers in the area. Such projects 
should be a definite stimulus to inter- 
est in plastics, not only for the stu 
dents but for their parents and teach 
ers. It is also under consideration to 
develop training 
aut local institutions and industry for 


summer programs 
these winners who would like to con- 
sider working or studying in the plas 
tics field. Another facet of this pro 
gram is participation in a speaker's 
bureau which is conducted by the 
Joint Board on Science Education in 
the Greater Washington Area. The 
B-W Section will provide technically 
competent speakers on plastics tech- 
nology and polymer research, 


Although the Baltimore 
Fair is not developed as highly as the 
Washington Area Fairs, it is hoped 
that by next year the B-W_ Section 
will participate in judging of plastic 
exhibits at Baltimore also. 


Science 


Scouts 


The B-W Section P. A. C, has ad 
vised the Council Explorer Planning 
Committee that it would like to in- 
form Explorer Units (and Troops 
with large Explorer Crews) in the 
Baltimore-Washington Area about 
the vocational Exploration opportun- 
ity in the field of plastics. The Sec 
tion has agreed to send one of its 
members to tell Explorer units about 
the field of plastics if requested, 


An ultimate objective of work with 
the Boy Scouts will be a Merit Badge 
in Plastics. It is presumed that local 
effort in this respect will need to be 
advanced to the national level once a 
firm groundwork is established. 


Rocky Mountain 


Fall Topic Is 
Cylinder Design 


Mr. A. R. Morse of Injection Mold- 
ers Supply Company will address the 
most recently formed Section of 
Society of Plastics Engineers, Inc., 
the Rocky Mountain Section in Den 
ver, Colorado on Thursday evening, 
October 17th aceording to an an- 
nouncement by Mr, 0. B. Yorker, Sr., 
President of the new SPE Section 
and of Yorker & Sons, 601-08 East 
18th Street, Denver, Colorado, one of 
the west leading molders. Mr. Morse’s 
topic will be “Recent Developments 
in the Injection Industry Affecting 
Heating Cylinder Design”. 


Southern California 


The Freeloader 
John A. Stahmann 


An automatic method for embed- 
ding metal inserts into plastie molds 
was described at the Southern Cali 
fornia Section meeting on September 
Sth. Mr. John W. Shannon, of Whitso, 
Inc., was the guest speaker. Scully's 
Restaurant in Los Angeles was the 
locale, Following the 
movie was given which illustrated the 


discussion 


operation of the device. 

The “Freeloader” consists of an 
oscillating box or boxes, rotating 
around a hollow shaft. One face of 
each box is a replaceable plate in the 
same pattern as the cavities which 
will need inserts. Quantities of in- 
serts are loaded into each box and 
are rocked back and forth at 15-20 
times per minute, The inserts move 
into the holes of the collector plate 
of the box assisted by air pressure. 

Removing the collector plate wher 
loaded, the operator transfers the in 
serts directly into the mold cavities 
or by means of an intermediate pick- 
up device (when they must be re- 
versed). 

For use with the “Freeloader”, 
some inserts must be redesigned in 
although washers, 
screws, and long 


Size or shape, 


beads, terminals, 
pins have all been used. 

While the fairly 
simple in construction, an outstand- 
ing advantage is the speed of load- 
ing. Dual or triple sets of collector 
sets may be employed. 


apparatus 1s 


Chicago 


Mold Making 


Joseph J. Schmidt 


Chicago Section members and 
guests turned out 167 strong for the 
first 1957 fall season monthly techni- 
cal program held Monday evening, 
September 9th, in the headquarters, 
Western Society of Engineers. 

Harold Sexauer, engineering repre- 
sentative of the Elox Corporation of 
Michigan spoke on the subject of the 
Elox Process of mold making by 
metal disintegration methods. Sexa- 
uer’s presentation included a one-half 
hour color and sound movie which 
further demonstrated this electronic 
method of processing mold cavities 
and die inserts. 

A lively question and answer ses- 
sion concluded the very enlightening 
technical session. 


Airborne Electronics 
See Page 65 
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Western New England 


Plastics Costs Are 
A Challenge 


New Officers Are Announced 
Judd Holt 


Hiram MeCann, editor of Modern 
Plastics Magazine and Moder Plas 
tics Eneyelopedia, was featured 
speaker at the September dinne 
neeting which kicked off the 1957-458 
season. His topie was “Challenge t 
Plasties.” 

Addressing about 90 members and 
wruests, MeCann said that the plast cs 
ndustry’s biggest challenge st 
overcome the problems of increasing 
costs In an era of increasing compe 
tition. He predicted that any increas 
in plastics production this year 
1956) will be “very slight” and that 
polyethylene will be primarily 
sponsible for that nerease, Mr. M« 
Cann's talk will appear in full in 
coming issue of the SPE Journal 

Peter W. Simmons, national pres 
ident, and Robert K Gossett, na 
tional secretary, were special guests 
at the meeting, Each spoke briefly 
and congratulated the section on its 
“fine record.” 

National director George W. Marti 
( Holyoke Plasties Corp.) acted as 
introductory chairman and presented 
the new officers, directors and con 
mittee chairmen. 

Newly elected section officers for 
the 1957-58 season are: presidet 
Raymond A, Mazur (American Cyan 
amid); vice president, Richard J. 
Plichta (Fuller Brush Co.); secretary, 
Wesley L. Larson (DeBell and Rich 
ardson); and treasurer, Edward F 
Duda (Holyoke Plastics Corp.). 

New directors are: Walter E. Kles 
per (Holyoke Wire &+* Cable Corp.); 
Blakely McNeill (Fuller Brush Co.); 
and Armand Vallieres (Pro-Phy-Lac 
Tie Brush Co.). 

New committee chairmen — are 
membership, Lawrence W. Freemat 
(Plax Corp.); credentials, Vallieres; 
nominating, Klesper; election inspec 
tors, Arthur W. Logozzo (Nutmeg 
Chrome Corp.); finance, Lewis H. 
Gustafson ( Pro-Phy-Lac-Tic Brush 
Co.); auditing, Plichta; program, Me 
Neill; house, Samuel E. Blumenthal 
(Phillips Bros. Chemical Co.); pub 
licity & S.P.E, Journal reporter, Judd 
Holt (Monsanto); education, 
Frederic J, Locke (Monsanto); ind 
professional activities, Thomas A 
DeMarco (Monsanto) 

For the first time the section met 


at Betty’s Towne House, Agawam, 


Mass. Regular monthly dinner meet 
ngs for the remainder of the seasor 
ire scheduled for the same _ restau- 
rant. 
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Injection Molding Machines 


photos by National Automatic Tool Company, Iin« Richmond, Ind 


trument NATCO engineers, specialized in 


molding practices and problems, 
Garde designed their line with modern 
instrument installation. Gardsman 


pyrometers, for example, can be 
Dy WEST changed—without tools—in less 
than 5 seconds! They're accurate, 
persistently dependable, proved 
in test after test as well as by 


thousands in daily use 


Ask your WEST representative 
(see Yellow Pages) or write for 


“SALES OFFICES IM PRINCIPAL our Bulletin JPQ. 


4359 B W. Montrose, Chicago 41, Ill. 


St, Brighton 1, he trend is te WEST 


Represented in Canada by Upton Bradeen & james 
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New AEROSOL 
MOLD RELEASE 


POLY-LEASE 77 


Polyethylene Mold Release in Aerosol Bomb 
Only $1. 50 per 18 oz. can 


ORDER FROM: | | Street, Los Angeles 22, ¢ 
SOL) Warner Dr Culver City 
rs. ¢ r ng, \ichigan 


BARRETT DIVISION, Allied Chemical & Dye Corp. 
40 Rector St., New York 6, N. Y. 


IMMEDIATE DELIVERY 


on SOCKET HEAD CAP SCREWS 


Op tol2 long! 


on ¥2, Ye and % Dia. Screws 


and No Special “Set-Up Charges” 


WHY HOLDUP YOUR WORK... 
for long deliveries on those so-called eee or ] 


“special length” screws? You can get 


really fase service on high-quality or 
Socket Head Cap Screws, Stripper 

Bolts and Dowel Pins ... AND you | 
don have to pay special set-up 100! 


charges either! D-M-E's large volume 

turn-over enables you to get in on the 

savinas! In STOCK at 
SO Why Wait?... When you can ALL 7 


get the Finest Quality, in Less Time, D-M-E Branches 
and at Less Cost to you! 


See Page 127 of your D-M-E Catalog .... or 
Write TODAY .. . . for complete information! 


DETROIT MOLD ENGINEERING co. 


Nichols Rd Detroit 12, Mic - TW. 1-1300 


BRANCHES IN 
le N J Chicago. Ill 
Los Angeles. Calif Toronto, Ont Dayton Ohio 


Cleveland, Ohio 


Engineering Properties and 
Applications of Plastics 

Gilbert Ford Kinney. John Wiley and Sons, 261 pp. 
plus tables, $6.75. 

Mr. Kinney is Professor of Chemical Engineering at 
the U.S. Naval Postgraduate School in Monterey, Califor 
nia. He has attempted, with a good measure of success, 
to cover the broad field of plastics engineering within the 
tight limitations of a couple of hundred pages of printed 
description, 

The book would be a difficult one from which to learn 
any particular phase of plastics engineering, primarily be 
cause of the condensation required to gather all of the 
information between its covers. It is encyclopedic in scope 
and is, rather, a good reference volume for practicing 
professionals. Professor Kinney uses, as the flyleaf states, 
‘a unified treatment, rather than a_ topical approach, 
(which) permits the principles, concepts, and terminology 
to be established in the simpler cases, and utilized i 
treatment of the more complex materials.” 

Mechanical, electrical, optical, thermal, and chemical 
properties of each family of plastics are covered. 

Except for a few minor errors in statistics and a 
bit of careless proofreading (which, in) most cases, 
obvious), the book is well done and would be a usefu 
addition to the reference shelf of any ‘ekoatios enginee) 

Samuel S. Oleesky 


Transactions of the Society of Rheology 

Interscience Publishers, Inc., 250 Fifth Ave., New 
York, N. Y. 222 pages. $6.00. 

The first volume of the Transactions of the Society 
of Rheology provides a convenient summary of the 1956 
meeting of the Society. Several of the papers are of direct 
interest to plastics engincers. One of these deseribes a 
motion picture, which was shown at the 1957 SPE 
meeting, on flow of polyethylene in glass capillaries at 
high stresses. Other papers treat the generation of heat 
luring flow at high stress and measurement of viscosit 
if plastisols at elevated temperature. 

The normal stress effect (development or stress at 
vht angles to the applied shear stress) for polymet 
olutions is described in four papers, two theoretical an 
two practical. Two other papers treat the viscosity of 
suspensions of spheres and dumbells. In a_ theoretica 
paper, viscous flow is considered in terms of an elastt 
continuum with a stress relaxation mechanism 

Various aspects of the properties of solids are the 
subjects of other papers: hydrogen embrittlement of 
titantium alloys, fracture in fibers, and behavior of ar 
deal strain hardening solid 

The Society’s Committee on Nomenclature presented 
their proposed nomenclature for mea viscoelastic be 


havio 


John P. Tordella 
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Clinical Toxicology of Commercial Products 


Marion Gleason, Robert Gosselin and Harold C. 


Hodge. The Williams & Wilkins Co., Baltimore. Md. 
1957, 1160 pp. $16.00 


This manual is divided into s ee 
Come is enabling speed su The f 
u sect ns firs \ 
readlents elementary support 
reatmen See n V. the ire ne 
ges and gives a etic ve 000 
! ! ( egory 
Ist thie rredients inufnact 
Sections V1 a Vil ¢g mula Vpes 
produc na tne names ddresse 
turers whose products are mentioned in the previous 
sections 
rhis DOOK ODVIOUS V represents a tremendous amount 
f comp tion work and as. suel \ render a great 
u emicals ! the factory rit ! 
ind irm. Thousands of orkers die every \ 
ron ignorancs f the toxicity f the chemicals 
ey handle every day Reading } \ prevent 
reat many dents 
However, we are anxiously awaiting the publication 
f the supplement, (whose price is included in the original 
price of the book), because there are ny fact 2 


too many omissions, Several solvents used in the plastics 


and allied industries are missing. So are raw materials 
ised the cosmet industry ce Spite ther re lat Ve ly high 
toxicity \ great many trade names of we know? 
rmiess Cosmetics re entioned whe Ss dungerous ones 
such as hair dyes, waving lotions, eye lotions, detergents 
and many others are conspicuously forgotten. Finally, 
great many trade names are mentioned without their 
formulae, and such rudimentary nomenclature is of no 


Value Whatsoevel 


Let’s hope that the supplement ll correct most of 
these mistakes and omissions. Unfortunat: Iv, We belleve 
it ade) i eve this shou I st 

The tselt 


Louis C. Barail 


Unit Operations of Chemical Engineering 


Warren L. McCabe and Julian C. Smith. McGraw 
Hill Book Co., Inc., New York, 1956, 947pp, $10.50 


This book covers the u ns ! 
ngineering from both a practical and theoretical stand 
point. A few conventional operations have been omitted in 
rder to give more space to more important topics. Suc 
ine mechanics ransporta ! (is handing 
f solids, mixing, mechanical separa s, heat, evapo 
or vas Sorptiol dist t ! sta it irving 
nd many others. This . en a \ 
read, col i Wo ] yt 
eTerences 

Alt ug! t el Stiy stuce 
‘ niorma ! t contains \ ! } ‘ 
engineers since many of their s 6d 
unit Operations ! chemi re 
mhvsies a described f ‘ 


Louis C. Barail 
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versatile 


TEMPERATURE 
CONTROL 
UNIT... 


INJECTION MOULDING... 


where a single stabilized temperature is adequate for some 
small molds or molds with shallow cavities, it increases 


production and reduces rejects. 


VACUUM FORMING . . . where metal molds provide for 
water circulation, better finished products will result if the 


mold temperature is controlled. 


SHEET EXTRUSION .. . can be stepped up in speed and 
quality when each calender roll is kept at a proper temper- 


ature... to start the run and during it. 


THE MODEL 6012 was designed to do the typical Sterico 
job of temperature control super-fast heating, super- 
sensitive, fast reacting heating control, small water cc pacity 


high water velocity, and modulating cooling contro! 

Can also be used in conjunction with Sterlco Models 6002 
ond 6003 DUAL Units where MORE than TWO temperatures 
ore required, 


“4 MODEL 6002 

The mobile temperature con- 
trol unit functioning in lead- 
ing plastics plants from 
coast to coast. Ready to 
operate when connected to 
electricity, water, ond drain. 


MODEL 6003 
A compact unit designed for 
permonent installations. (Can 
be equipped with casters.) 
Requires less floor space — 
than Model 6002 with same 

capacities 


Send for descriptive bulletins. DO 17 Now! 


EXPORT: Omn ducts 
460 Fourth Ave New York 


INDUSTRIAL CONTROL DIVISION 


3732 N. Holton $t., Milwovkee 12, Wisconsin 
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Management Views .. . 


(Continued from Page 54) 

‘ it 15.4. This year G.M.’s percentage slid to 45.5 

e | | rose to 30.1 and Chrysler to 19. It is evident 

it desig is going to be increasingly on the industry's 

nd. The all-out battle for the future lead in the auto 

bile industry will undoubtedly be fought in great part 

the styling departments. And, in the auto industry, 

an opening shot rather than a last ditch stand. 

a tactic of which the industrial designer approves 

‘ause it offe him the opportunity of being of the 
euate possible service 

The role of design was emphasized just recently 


Exner of Ch was rewarded by 
matching positions held by 


Walker of Ford. 


hen designe Virgil 


rysler 
preside nt 


G.M. and George 


such as plastic products manufacturing, 


oyment of extra-industry design offers a very real 
ditional value Approaching design from different 
venoes of research lends a very real additional value. 
provides a broader perspective to product development. 
The designer works from a number of valid design prem- 


which ean serve to supplement those of the specialist. 


hough the ine is a specialist in building 


practi 


lustrial designe) 


sales by appearance design, he is a general 


ner of design among industries. 
From the very beginning of the rise of the plasties 
dustry the close alliance of the designer with the field 
had an important result for the designer. He has 
ned added competence in performing his job from the 


sources made available to him by the 
industry itself 


work of 


unlimited technical 


plastics for his problem-solving and to 


supplement his design development. 


The industrial designer and the plastics enginee 
both suffer from the increasing complexities and explosive 
growth of their relatively The expan- 
sion of the plastics engineer's job is self-evident to anyone 
plastics field. Likewise the indus- 
responsibility in continually 


Turning to 


new professions. 


who tries to assay the 
trial designer is facing more 
fields of marketing 


engineer as a specialist Is a 


broadening and research. 


the plastics necessary re 
course for the designer. 


industrial design office derives a great stimulus 


materials 


Out 


from the representative of the raw supplie! 


and the oceasional preview of a new plastic material. It 
that this is an area that systematically 
developed for mutual benefit. It is an 
sampling for the materials supplier; 
natural 


can be 
opportunity fo! 


may be 


preliminary market 


it is a source of significant design research for 


the industrial designer. 


fields of industrial design and plastics engi- 


purposeful 


If the 


neering have a meeting, the plastic and its 


perfect use are more quickly brought together, with 
favorable results for both. 

The industrial designer works for the same result 
as does the plastics enginee) the best use of the ma- 
terial to enhance the product. The outcome is to provide 
further use for the plastic, and increase sales for the 
product. The economy of the nation and the marketplaces 
of the world are geared to the acceptance of products 
made of new materials and of good design. xe 


IMPCO HA8-275 


750 Dry Cycles Per Hour 


at Full 14%° Stroke 


with this 8-10 ounce machine 
Send today for Bulletin P-114. 


IMPROVED 
MACHINERY INC. 
Nashua, New Hampshire 


In Canada, 
Sherbrooke Machineries Limited, 
Sherbrooke Quebec 


OMNI PRODUCTS CORP 


Export Distributors 
460 Fourth 


Avenue, New York, New York 
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Sandwich Construction 


(Continued from Page 29) 


The Westinghouse Corporation ts 
presently marketing the horizon 
built-in type unit shown in the 
figure. This box is fabricated fron 
panel of 3” polystyrene foam core wit! 
reinforced polyester exterior facing 
and high impact polystyrene sheet 
terior facing 


The rapidly growing froze) 
market necessitates the use of mo\ 
able insulated partitions so 
zer requirements can be revised read 
Wy, Panels and cold. storage doors 
made of expanded polystyrene cor 
and polyestet Fiass facings backed 
with plywood have many advantages 
in this field. For example, a doo 
weighs less than 40 pounds compared 
er 


to a conventional door well o\ 


pour ds. 


In refrigerated warehouses poly 
stvrene foam in two layer construc 
tone has been sandwiched betwee1 
thin layers of Portland cement morta? 
to serve us insulation and structural 
roof deck or side wall, In a Minne 
sota warehouse roof construction the 
first layer of 3° foam was mechan 
‘ally fastened to the bar joists 3° o 
center, 1/4 Portland cement appl ed 


to 1t, the second 35 foam board laid 
ind 3.8" Portland cement mortar ap 
plied over the top surface completing 
the sundwich, The metal deck 01 


musonrv side wall was eliminated 


this construction with considerabl 


In military use the Navy is building 
boats and craft of unique sandwich 
construction, (Figure 6) Facings of 
glass reinforced epoxy and polyeste! 
resins are used with cores of expand 
ed polystyre ne, c¢ llular ee llulose ace 
tate and phenolic impregnated pape 
honeycomb, The facings are cast o! 
these cores with the aid of a full siz 
mold. This boat has a very shallow 
draft when afloat and will not sink 
when completely filled with water 
There are smaller boats of this cor 
struction on the market with more to 


Come, 


f application discusse ad 


ig panel construction of 


primarily one core materia: gives 
some indication of the tremendous 
potential in the area of sandwich con 
struction. Because of this wide appl 

cation range it is obvious that no 


manufacturer will come up with the 


universal panel; nor will any materia 
suppl er develop the ideal core, fic 
ing or adhesive material. There must 


alwavs be a con pron ise on propel 


processing techniques and cost. The 
sandwich panel field is Just beginning 


to grow; the opportunity for th 
versatile of materials, plast cs, Is al 


most unlimited, 
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GEARED 


to invade new fields 


16771 


glass-fiber-filled PHENOLIC 


Here 1s a single-stage, high Impact 
molding compound that opens new 
territory to the profitable application 


ot phenolics 


lo illustrate: Chrysler Corporation 
engineers saved about two-thirds the 
ost of the former metal part when they 
proneered in developing this oil pump 
gear of precision-molded “16771.” 


What's more, the molded gear out- 
vears the former unit by practically three 
ro one in withstanding the heat and 
friction generated in automotive trans- 
ussions. The gear of molded Durez 
shows no performance affecting wear 
trer 200,000 miles, while the metal 


part showed equal wear at only 70,000 
miles. Noise reduction ts another major 
achievement 


Durez “16771” is particularly de 
signed for resistance to hot immer 
sion and acid aqueous conditions. It has 
excellent dimensional stability, a bigh 
modulus of elasticity, and good electrical 
properties Yurez “16771 is suitable 
tor molding by standard compression 
methods and produces parts having 
dependably uniform characteristics 


You I] do well to order a trial ship 
ment now and get acquainted with the 
outstanding properties of “16771 
Data sheet tree on request 


Plastics that Fit the Job 


DUREZ PLASTICS DIVISION 


HOOKER ELECTROCHEMICAL COMPANY 
1110 Walck Road, North Tonawanda, N. Y. 


CHEMICALS 
PLASTICS 


aie 
| 
bee 
J t 
4 Be 
i 
4 
| G39 
| 
savings in cost. 
F 
4 
ol 
i 
i 
olf 
| 
i 


CLASSIFIED ADS 


Only Technical Services Wanted’ and ‘Situations 


Wanted’ will be accepted. Rates: $0.20 per word, minimum 


$7.00. SPE members in good standing are entitled to a 
total of three no-charge ‘Situation Wanted" advertisements 

any twelve month period as of first insertion. Last day 
for inserting advertisements is the first of the month pre- 
eding date of publication. When answering advertisements 


please address the business offices of the Society 


Experienced Salesmen 
For 


Molding Compounds 


Old, established plastic materials manufacturer has 
several territories for experienced molding 

s salesmen. Wonderful opportunity. Our staff 

f this ad, so write in complete confidence. Box 

Mo7, SPE JOURNAL, 34 East Putnam Avenue, Green 


nnectieut 


WANTED: Leading paper and plastic manufacture) 


vnings for chemists or chemical engineers with two 


rs experience desiring research work in plastics. 
rood ry and opportunity for young men with potential. 
Box =2757, SPE Journal, 34 E, Putnam Ave., 


Quality Control Engineer 


excellent opportunity for man about 26-30 with 
engineering degree (preferably chemical) or equiva- 
ent. Must have supervision experience preferably 


n quality control, and must have sound knowledge 


f basic fundamentals of statistical quality control. 
Here an opportunity for a future with a young, 
iegressive and rapidly growing concern. Plant located 


kin greet | akes region of western New York. 
Please ibmit complete resume to persor nel] depart 


« held in strict confidence. 


Kordite Co... Div. of Textron, Ine., Macedon, New 


Reinforced Plastics 
Sales Engineer 

Large multi-plant corporation has opening in Detro:t 
Office for aggressive, personable sales engineer. Experi 
ence required in application engineering and sales of 
pre-mix and pre-form molded parts or related materials 
to automotive industry or its vendors. Age 25-55, 

Send complete resume including experiences, educa 
tion, personal history, and salary requirements to Box 
No. 2557, SPE JOURNAL, 34 East Putnam Avenue, 


Greenwich, Connecticut 


MOLD DESIGN 
Assistant Supervisor 
Fast growing Chicago area manufacturer has oppor- 
tunity for a plastic mold designer who is both young 
and experienced, Supervise the design of injection, com- 
pression and transfer molds; responsible for the initial 
tryout of all molds. Submit resume, salary requirement 
to BOX 2657, SPE JOURNAL, 34 East Putnam Avenue, 


Greenwich, Connecticut. 


an 


Allied Chemical & Dye Corp., Barrett Division 78 
Allied Chemical & Dye Corp., National Aniline Div. 17 
American Cyanamid Company 22 
sukelite Co., Div. of Union Carbide Corp. 14-15 
Jarrett Division, Allied Chemical & Dye Corp. 78 
Celanese Corp. of America, Plasties Div. 8-9 
Crucible Steel Company of America 21 
Detroit Mold Engineering Company 16 
Detroit Mold Engineering Company 78 
Dow Chemical Co. 60 
lburez Plasties Div., Hooker Electrochemical Co. 81 
Eastman Chemical Products, Inc. 23 
E. I. du Pont de Nemours & Co., Ine. 11 
Frank W. Egan & Company 10 
Company, Ine. 
Kseambia Chemical Corporation 26 
Farrel-Birmingham Co., Ine. 

Watson-Stillman Press Division 83 
Gering Products, Inc. 18 
Gering Products, Ine. 20 
Gering Products, Ine. 25 
Hercules Powder Company 
Hooker Electrochemical Co., Durez Plasties Div. 81 
Improved Machinery, Ine. RO 
\lonsanto Chemical Co. 19 
National Aniline Div., Allied Chemical & Dye Corp. 17 
National Distillers and Chemical Corp. 

U. S. Industrial Chemicals Div. / 
Package Machinery Co., Reed Prentice 12-1:; 
Phillips Chemical Company 3 
Reed-Prentice, affiliate of Package Machinery Co. 12-153 
Reinhold-Geiger Plasties, Ine. 75 
Shell Chemical Corp. 2 
Standard Tool Company 75 
Sterling, Ine. 
I’. J. Stokes Corporation 24 
Union Carbide Corp., Bakelite Company Div. 14-15 
Industrial Chemicals Co., Div. of 

National Distillers and Chemical Corn. j 
Watson-Stillman Press Division 

Farrel-Birmingham Company, Ine, 
West Instrument Corp. ij 
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The vertical method of injection 
molding offers many production- 
boosting benefits in turning out 
parts requiring loose cores and in- 
serts. Loading trays are quickly posi- 
tioned, and there’s no need for elab- 
orate holding devices... thanks to 
the horizontal moving platen. Other 
advantages: Less chance of mold 
damage; minimum floor space 
needed; assured stability of inserts 
during mold closing; convenient, 
comfortable working conditions for 
operator. 

Vertical injection molding is also 


BOOST PRODUCTION 


ow of intricate moldings and 
parts MN g inserts 


the answer to high-speed, low-cost 
production of conventional and 
small, intricate moldings. 

So, meet your production 
objectives from the broad Watson- 
Stillman line of injection molding 
machines—available in capacities of 
1, 2, 6, 16 and 24 ounces. A com- 
pany engineer will be glad to give 
you a hand... help you to boost 
production speed and efficiency. 
Remember, he ts backed by the 
company’s 100 years of experience 
in manufacturing hydraulic 
equipment. 


WATSON-STILLMAN PRESS DIVISION 
FARREL-BIRMINGHAM COMPANY, INC. 
150 Aldene Road, Roselle, NJ. 


SON*STILLMAN ‘ OTHER FARREL-BIRMINGHAM PRODUCTS FOR THE PLASTICS INDUSTRY: Banbury Mixers « Roll Mills 


Machines « Compression Molding Machines 


vertical 


injection 


WRITE FOR THIS GUIDE 
TO INCREASED PRODUCTION! 


aclding 


machines 


@ 


dimensions, etc 


« Calenders « Extruders ¢ Horizontal Injection Molding Machines « Transfer Molding 


Just off the press bulletin tells what is available in 
the W-S line of vertical injection molding machines 
Gives design features, specifications, capacities, 
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Maret Street, Wilmingt 


NEW ERA PLASTICS CHEMISTRY 


WERCULES ETHYLENE POLYMER America’s First Ziegler Polyethylene Plant 


Capping a sustained 35-year program of research and development in 


high polymers, Hercules has brought on stream a 30-million pound plant P eae . 

The Significance to You of Hercules Hi-fax 
to produce the new ethylene polymer Hi-fax. An exciting new material, 
The new Hercules Hi-fax plant makes avail 
able for the first ti 


applications 
This means that Hi-fax comes to you com- 


Hi-fax is made by an exclusive Hercules low-pressure process employing 


me in America a 


pletely proved and established not only in 


Ziegler-type catalysts. Hi-fax has an individuality, a cambination of 


ore than that, the the laboratory but in applications that en- 


plant incorporates o know-how’ of compass the widest range in the plastics 
properties all its own, thet makes it the leader in po efing today. 

2 e world's first commercial producer of high- In Hi-fax, Hercules brings to you also its 

Hercules has followed Ziegler chemistry since 0, and had density polyethylene, with whom Hercules experienced technical and service staff with 

. . has o working ogree nt for the continuing 35 years of continuous service to the plastics 

chemists studyingim Ziegler’s laboratory in W954. In 1955, Hercules im- 
ying exchange of research and processing in- industry 
ported the first comimercial high-density polyethylenejand has since formation Add to these another important foctor— 
* s , Hoechst polymers have been marketed location at Parlin, New Jersey, in the heart 


by He a of a major plastics-consuming morket, where 


maintained an everwidening program of market development. 


‘thes 


= "he. large scale for two years in conta rd prompt delivery is paramount. Back of all 
Hi-fax, ther@fore, fepresents a combination basic research, early closures, housewares, wire and ¢ lo- this, moreover, is Hercules’ creative ond 
’ / A a od tion, chemical and pital ware ts technical skill to produce the finest, most 
production experience, and final translation into the highest standards ‘ vocuum-formed sheets, toys and sports usable ethylene polymer for today's and 


equipment, film, pipe, and many other tomorrow's products 


of American chemical manvfacture. It opens new horizofs for the plastics 


ay 


industry, far you. We 


HERCULES POWDER COMPANY 
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